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‘Project 60°: Ten-Year Outlook for Power Plant 
Equipment 


936B0083 Beijing DONGLI GONGCHENG [POWER 
ENGINEERING] in Chinese Vol 13, No 2, 15 Apr 93 


pp 1-8 


{Article by Xu Damao [1776 1129 2021] of the Harbin 
Power Plant Equipment Set Company: “Make a Concerted 
Effort To Achieve “Project 60°") 


[Text}Abstract 


This article concerns technical economics analysis of the 
current situation in China's existing power plant equip- 
ment and the projected development situation for the next 
10 years. On this foundation, it proposes concrete mea- 
sures and ways to reduce coal consumption to supply 
power. It is felt that with effort, the goal of reducing 
average coal consumption to supply power in China by 60 
g/kWh can be achieved before the year 2000. 


Key terms: thermal power equipment, efficiency. coal 
consumption to supply power, technical economics 


I. Preface 


According to statistics for 1990, our average coal con- 
sumption to supply power was 427 g/kWh, but in the 
developed countries it is just 300 to 320 g/kWh, so we lag 
far behind. Ministry of Energy Resources minister Huang 
Yicheng [7806 3015 6134] has pointed out at several 
conferences that we must reduce coal consumption to 
supply power by 60 g/kWh before the year 2000 (this 
article will call this “Project 60"). This requirement has 
received responses from leaders in the Ministry of 
Machine-Building and Electronics Industry and the China 
Power Engineering Society. 

Can “Project 60” be achieved? How can it be achieved? 
This article uses the situation of existing power plant 
equipment and the projected development situation for 
the next 10 years to do technical economics analysis and 
propose concrete views for achieving “Project 60.” 


Il. Some Basic Work 


A. The concept of coal consumption to supply power 


Coal consumption to supply power refers to the standard 
coal consumed per kWh of output from a primary trans- 
former and can be divided into equipment coal consump- 
tion, technical coal consumption, and administrative coal 
consumption. 


1. Equipment coal consumption: At rated parameters, 
within 6 months after a new piece of equipment is placed 
into Operation, coal consumption is calculated by mea- 
suring the equipment performance. It can be computed 
using the following formula: 


Car = Hy/7000H, x (1 + Se M1 + 5g) (1) 
In the formula 


Cae 1S equipment coal consumption in g/kWh: 
Hg, 1s cycle heat consumption in kcal/kWh; 
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Ne is boiler efficiency computed according to high heat 
value. 


5, is the plant power use rate in percent. 


5, is the plant steam use rate. with the plant steam use 
being converted to the ratio between power output and the 
rated outpui, in percent. 


Primary transformer losses are not calculated and the heat 
value of standard coal is assumed to De 7,000 kcal/kg. The 
units in the physical amounts above are appropriate for the 
entire article and will not be noted further. 


2. Technical coal consumption: After taking into consid- 
eration the three factors of variable load operation of the 
equipment, startup/shutdown coal consumption. and 
equipment aging. the coal consumption ts derived. it can 
be expressed using the following formula: 


Cpr = Cr ei@sstay (2) 
a, is the load correction coefficient, and it can be derived 


by calculation and measurement methods. It is generally 
1.00 to 1.02. 


Gg< 1S the startup/shutdown correction coefficient, and i 
can be derived from calculation or statistics on the amount 
of energy consumed in startup from cold and hot states. It 


is generally 1.00 to 1.01. 


a,, is the aging correction coefficient. It can be approxi- 
mated by assuming 1.01 for | year, 1.015 for 2 years, and 
1.020 for 4 years. 


3. Administrative coal consumption (also called operating 
coal consumption). This is derived by subtracting the 
electricity output from the amount of coal consumed that 
is loaded into the boiler. It concerns computing the 
amount of coal, sampling the coal, coal losses, and so on. It 


can be expressed as: 


Crop * Cr eGiMssOag2op (3) 
Gop is the operating correction coefficient and generally 
should be less than 1.02. If 1.01 can be attained, this means 
that the coal consumption measurement sysiem 1s rela- 
tively complete. 


Equipment coal consumption is the responsibility of man- 
ufacturing departments. Administrative coal consumption 
is the responsibility of operating departments. The a, and 
a,, in technical coal consumption exist objectively. dg. 
concerns the number of startups and shutdowns and the 
Startup time, so it 1s related both to the equipment and to 


operation. 
B. Measurement and determination of technical coal 
consumption 


There are very few measurements of generator economy in 
China, whereas cach large generator in foreign countries 
must be measured. To do coal consumption checking work 
properly, we should carry out the following work. 


1. The performance at different loads of 20}0OMW and 
larger generators should be measured within one-half year 











NATIONAL DEVELOPMENTS 


of their going into operation. This includes cycle heat 
consumption, boiler efficiency. and plant power use. 


2. Several reference generators should be manufactured for 
each generator model for 200MW and larger generators 
and generator performance should be measured after each 
major overhaul to evaluate and analyze changing condi- 
tions in coal consumption to supply power. 
3. Steam turbines have different back pressures and dif- 
ferent coal consumption, so we should stipulate reference 


back pressures, which will take a great deal of work. | 
suggest that we temporarily assume a vaiwe of 0.055 


kgf/cm’. 


4. There are two types of boiler efficiency, low heat value 
efficiency and high heat value efficiency, and there is a 
difference of about 3 to 4 percent between the two. | 
propose that we use high heat value boiler efficiency. 


Projected Thermal Power Capacity in 10 Years and 
Analysis of Coal Consumption 


Table | shows the projected installed generating capacity 
of thermal power generators during the next 10 years. The 
data for 1990 were taken from DA DIANJI XIAOXI 
[Large Gene~ator News], No 12, 1991. The projected data 
for 2000 are based on DIANLI JISHU [Electric Power 
Technology] No 9, 1991. The following corrections were 
made, however: 600MW generators increased to 
28.600MW and include a few super-critical generators; 
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heat supply generators account for about 50 percent of the 
100MW generators; the amount of generators smaller than 
100MW that are replaced 1s less. and we will still have 
30,000MW, but heat supply generators account for two- 
thirds; 200MW and 300MW generators also supplement a 
substantial proportion of heat supply generators. More- 
over, the statistics for 1991 thermal power generators in 
ZHONG DIAN BAODAO [China Electric Power Report] 
No 2, 1992 do not conform very well to the 1990 data. 
After comparing several programs, however, the computed 
results do not affect the analytical conclusions and ullti- 
mately the data in Table | were selected as a basis for the 
analysis. 


Table 2 gives technical coal consumption and admunistra- 
tive coal consumption for 1990. Technical coal consump- 
tion for 1OOMW and larger generators was computed on 
the basis of available design data and measurement results. 
Administrative coal consumption is taken from DIANLI 
JISHU No 9, 1991, but there are no data for generators 
smaller than 1|00MW, so this was extrapolated from the 
already known average administrative coal consumption 
of 427 g/kWh. 


Table 3 gives projected technical coal consumption in the 
year 2000. It assumes that generator performance is the 
same as in 1990 and that changes in coal consumption are 
only due to increases in the proportion of large generators 
and heat supply generators. 






































Table 1. Projected Thermal Power Installed Generating Capacity in the Year 2000 (Units: MW) 

Capacity 500-600 250-350 200-210 125 100 100 Total 

Gener. Sule Super. Con- Extrec  - Con- Extrac- Con- Extrac- | Con- Extrac- Con- Extrac- 

ator critical | critical «= densed ted densed ted densed ted densed ted densed ted 

mode! steam steam steam steam steam steam steam steam steam steam 

1990 Total 1,200 14,040 23.860 8.750 11,600 300 2.640 102.390 
Pe-- 1.2 13.7 233 85 11.3 03 41.7 100 
cent 

1994 To al 5,800 600 25,700 300 27.750 1,450 11,25 11,200 1,500 26.000 | 16,000 127.5580 

0 

Por- 45 0.5 20.2 0.2 218 1.1 88 8&8 1.2 20.4 12.5 100 
cent 

1997 Total 13.000 1.200 | 42.500 1,200 29.150 2.650 12.630 9.300 4.000 19.000 | 18,000 152.630 
Per- 8.5 o8 279 o8 19.1 1.7 8.3 6.1 24 12.4 11.8 100 
cent 

2000 Total 25,000 3,600 | 66.000 | 2.700 29.750 4,650 13,500 7,100 7,000 10.000 | 20,000 189.300 
Per- 13.2 19 “9 14 15.7 2.5 71 3.7 37 $3 10.6 100 
cent 
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Table 2. Technical Coal Consumption and Administrative Coal Consumption in 1990 
Capacity, MW 500-600 250-350 200-210 125 100-120 100 Total 
1 Percent 1.2 13.7 23.3 8.5 116 417 100 
2 Measured heat consumption. 1,913 1,945!) 2,040 =2340 
kcal/kWh 
3 Boiler efficiency 0.89 0.89 0.88 0.87 
4 Plant power use rate, percent 5.5 6.0 7.5 7.5 
5 Plant steam use rate, percent 0.7 1.0 1.0 1.5 
6 ayass 1.015 1.015 1.020 1 020 
7 Aging coefficient 1.010 1.015 1.020 1.020 
8 Technical coal consumption. | 3344 345.8 338 0 6| a0) [ aie | ase) 409.2 
gkWh 
9 Weighted value! 4] 401 47.37 87.10 31.71 $0.07 188.9 
10 Administrative coal 345 358 394 392 450 47) 427 
consumption. g/kWh 
il Weighted value 414 49.05 91.80 33.32 $2.2 196.4) 
12 Differential 4] 106 12.2 20.2 19.0 18.4 18.0 178 
Notes. [1] Includes the average value for Chinese-designed 3OOMW generators. 
{2} Derived from estimated from administrative coal consumption. 
[3] Derived by multiplying the percentage of capacity by coal consumption. 
[4] Refers to the difference between administrative coal consumption and technical coal consumption 
Table 3. Projected Technical Coal Consumption in 2000 (Improvement Measures Not Taken Into Consideration) 
Capacity. 500-600 250-350 200-210 125 100-126 100 Tota! 
MW 
Gener- Sub Super. Con- Extracted| Con- Extracted| Con- Con- Extracted, Con- F vtracted 
ator critical | critical densed steam densed steam densed | densed Steam densed steam 
mode! steam steam steam steam steam 
Percemt 13.1 19 Mg 14 15.7 1 3.7 3.7 $.3 106 100 
Tech- 34 327.7 340.5 297.1 373.8 32i.5 373.0 4316 371.2 480.0 4128 365.5 
nical 
coal 
con- 
sump- 
von, 
g/kWh 
w 44) 6.2 118.8 42 $8.7 26.5 16.0 13.7 25.4 438 
value 






































Note: (1) Equipment performance data same as Table 2: 





(2) Extracted steam generator coal consumption correction coefficient assumed to be 0.86. 





(3) Assuming that the difference between administrative coal consumption and technical coal consumption 1s still 4.4 percent. then administrative 


coal consumption should be 383.4 g/k Wh. 





1. To date, the main reason that coal consumption is so 
high in China's thermal power generators is that there are 
few generators 300MW and larger and too many genera- 
tors under 100MW. 


2. By 2000, the total capacity of 300MW and 600MW 
generators will exceed one half [the national total] and the 
economy of the generators themselves will play a major 
role in coal consumption. 


3. By 2000, 100OMW to 210MW generators will still 
account for one third, so we must carry out technical 


upgrading. 


4. One can see in Table 3 that if we wish to achieve 
“Project 60,” simply relying on changing the proportion of 
each type of generator capacity will not be enough. so we 
should adopt effective measures for technical upgrading 
and stronger management. 


IV. Optimization of Large Capacity Generators 
Whether we are speaking of imported models or Chinese- 


designed 300MW and up large capacity generators. there 
can be further improvements in all of them. 
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Pressure P 
Figure 1. Static Blade Back Pressure Gradient Created by Controlled Vortices 


Key: a. Conventional; b. Dense flow control; c. Curved static blades; d. b + c 





A. Application of controlled vortex theory 


This was applied in gas-fired turbines during the early 
1970's and was extended to steam turbines in the mid- 
1980's, with Mitsubishi Heavy Industries being the first to 
apply it. For common pressure stages, the role of controlled 
vortices 1s to equalize the static pressure inside the grooves 
on the static blades and the outlet or to make it high on both 
ends and low in the middle, thereby reducing secondary 
flow losses (Figure 1). For low-pressure long blades. besides 
being able to reduce secondary flow losses, it can also 
improve the aerodynamic performance of supersonic blades 
on the upper part of the moving blades and the strength 
performance of the long blades. In the broad sense, there are 
several methods for controlled vortices. 


1. Dense flow control method (code A). The static blades 
are reverse curved and the warp curvature of the moving 
blades is reduced, creating the flow spectrum illustrated in 
Figure 2, which reduces the static pressure gradient in the 
static blade grooves and outlet. According to the results of 
experiments and testing and as confirmed in power plant 
operation, this can increase stage efficiency by 1.5 to 2.0 
percent. They are suitable for a reverse movement arrange- 
ment but not for a pulse movement arrangement. 


2. Adopt curved static blades (code B). Both a pulse move- 
ment arrangement and reverse movement arrangement can 
be adopted for this method. After curving the blades, a 
so-called “blade force” appears in the air flow movement 
equation which causes the high-pressure gradient along the 
blades in static blades to form a distribution illustrated by c 
or d in Figure |. The results of experiments indicate that 


stage e‘Ticiency can be increased by 1.0 to 1.5 percent 
(Figure _). If the dense flow control method and this method 
are used together in the reverse movement stage, stage 
efficiency can be increased by 2.0 to 3.0 percent. 


3. The margin control method (code C). This is often used 
in the final stage long blades (Figure 4). There is an 
excessive degree of reverse movement at the tops of the 
long blades, and simply adopting the dense flow control 
method easily causes unevenness in the output pressure 
parameters. Using the three methods simultaneously pro- 
duces even better overall results. 


B. Improvement of the low-pressure portion (code D) 


Practice in China and foreign countries has proven that the 
design of the low-pressure flow-through portion has a 
major impact on overall generator efficiency. There are 
three key points: smooth meridian plane channels, com- 
prehensive application of various controlled vortex 
methods; designing high efficiency blades. especially 
blades in the supersonic portion. After improvement of the 
low-pressure portions of imported generators, efficiency 
can be improved by about 2 percent, which 1s equivalent to 
a 0.8 percent improvement in overall generator efficiency. 


C. Adopt concealed rivet heads (code E) 


Exposed rivet heads are widely used in China, and we can 
only install two steam seals (Figure Sa), but during opera- 
tion usually only one blade functions because of axial 
expansion differences. The concealed rivet heads in Figure 
Sb can have more than four steam seals, which can 
increase stage efficiency by 0.3 to 0.5 percent. 
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D. Adopt self-belted belted blades (code F) 


Self-belted belted blades can increase reliability as well as 
increase stage efficiency by 0.8 to 1.2 percent. Because they 
can use a stepped arrangement to refit common pressure 
stage channels into smooth ones, the number of steam seals 
at the top can be increased to four or more. The imported 
generators have concealed rivet heads and stepped belts. 
and their economy is identical to that of self-belted belis. 


E. improved blades (code G) 


The original reverse movement blades in imported models 
can be made even better. We should switch to using high 
efficiency blades in our own design models, use curved 
blades for all of the moving blades, and eliminate metal 
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drawing for the short blades. Aficr improvement, the effi- 
ciency of imported models and our own designs can be 
increased by about 0.3 percent and 0.5 percert, respectively. 


F. Use dual back steam condensers with 
different steam areas (code H) 


Using dual back pressure steam condensers can reduce 
average back pressure by 6 perceni, which 1s equivalent to 
a 0.3 percent reduction in heat consumption. Regular dual 
back pressure generators have identical long blades, which 
reduces final stage efficiency and partially clirninates the 
benefits of a reduction im average back pressurc. If we can 
use longer blades on the low pressure side and shorter 
blades on the high pressure side, we can fully foster the 
benefits of dual back pressures. 


1 am afraid 1 will be hard to achieve all of these racasures 
within 10 years. Table 4 gives the percentage reductions in 
coal consumption for different programs involving the 
adoption of different numbers of measures. 





Table 4. Benefits After Optimization of Generator Designs 





























Program 
i uN | TT 
Measures 
Imported: A+ D+F +G Imported: “Tl” + B “i +H 
Generator model Chincse-designed: B+ D+ E+G | Chinese-designed B+ D+ F + G 
Imponed }0OMW 2 3 percent > & percent 
Imported 600MW 2.1 percent 2 6 percent 2.9 percem 
Dongfang 300OMW 2 6 percent 31 percent 
Shanghai onginal 3OOMW 2.8 percent 3.3 percent 














V. Upgrading Old Generators 


Improvement of the flow-through portions of steam tur- 
bines is widely used in foreign countries to improve the 
economy of old generators. Starting with our national 
conditions, the main targets for upgrading are |00MW and 
210MW generators. This includes the following aspects. 


A. Upgrading the low-pressure portion (code D) 

The channels of the low-pressure portion of |OOMW and 
200MW generators have a stepped shape, the design 
methods are rather backward, and the efficiency is very 
low. Upgrading of the low-pressure portion of dual steam 
exhaust and the most recent triple steam exhaust 200MW 
generators shows that after adopting this measure, the 
efficiency of the low-pressure portion can be improved 6 to 
8 percent, which is equivalent to a 2.5 to 3 percent 
improvement in overall generator efficiency. 


B. Improving blades (code G) 


Both the moving and static blades in the pressure stage are 
changed to new high efficiency blades, which expands the 
scope in which curved blades can be used. The improve- 
ment in efficiency is 1.0 to 1.5 percent and 0.5 percent for 
100MW and 200MW generators, respectively. 


C. Using and small blades for the partition static 


blades (code K) 
Efficrency can be improved by 0.3 percent. 


D. Measures B, E, and F 


Two upgrading programs are listed to follow the methods 
in the previous section (Table 5) 


To ensure that the upgrading measures can actually be 
implemented, | offer the following proposals: 


1. Carry out a one-time replacement of the rotors and 
partitions to reduce the amount of trouble involved. 


2. Start by manufacturing several rotors and partitions for 
use in the first phase of upgrading. improve the old parts 
that are replaced for use in the next phase. and continue in 
this manner. The initial investment would be about 200 
millon yuan. 


3. The results after upgrading the gencrators should be 
computed according to power output because there 1s still 
some leeway in the main auxiliary equipment. Al the 
recently upgraded (Fulacrji) 200OMW generator, for 
cxampic. sicam consumption at full load prior to 
upgrading was 640 t/h and was only 590 Wh afler 


upgrading. so it could generate 2}0OMW 


4. Adopt a policy of “using upgrading to carry out upgrad- 
ing”. meaning use the benefits of generators within 2 years 
after upgrading for upgrading in the next phase 
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Table 5. Old Generator Upgrading Programs and Their Benefits 
Program 
| " 

Measeres 
(Generator mode! D+E+Gek "Tl" +F+P 
200MW 3.6 percent $.1 percem 
100oMW 4.1 percem $ 6 percem 
VL. Refitting and U Small Generators and VIL. Use Systems Engineering Ideas To Guide Power 
Steam Extraction Supply Generators Plant Designing : 


Because of a failure to check the econom, of small gener- 
ators, there has been little technical ssogress from the 
1950's to today and their efficiency is very low. They also 
have great potential. Most of the measures proposed above 
can be used in small generators. Taking into consideration 
the fact that the manufacturing technology for small gen- 
crators should not be too complicated, 11 would be best to 
adopt the following measures: 


1. Change the blade types. This can increase efficiency by 
1.5 to 2.0 percent. 


z. Change the low-pressure portions. This can increase 
efficiency by 3.0 to 3.5 percent because the low-pressure 
portions have a greater impact on small generators. 


3. Use concealed rivet heads. This can increase the effi- 
crency by 0.5 to 0.8 percent. 


4. Use curved static blades (which are not technically 
complex) and large and small blade partitions. This can 
increase efficiency by 1.5 percent. 


The total for all the above is an efficiency improvement of 
6.5 percent. 


5. For generators 12MW and smaller, we should adopt 
high rotation speeds. especially for generators smaller than 
6MW. This can reduce manufacturing costs and improve 
efficiency by 4.0 to 8.0 percent. The rotation speed of the 
small generators currently being produced in foreign coun- 
tries 15 6,000 to 16,000 rpm. 


should focus on supplying heat and use heat to to determine 


their power output. The usual design principle is to ensure 
both power and heat, so under condensed steam working 


ditions than condensed steam generators. 


These problems can be found in the auxiliary equipment 
designs in China's power plants: 

1. Higher quotas at every level for the capacity of auxsliary 
equipment so that the phenomenon of a big horse pulling 
a large cart exists. For example. the forced and induced 
draft fans use boiler MCR as their rated working condi- 
tions and have some leeway themselves, and they are 
called “MCR”. The startup electric motors also use the 
“MCR” of the draft fans as their rated working condition, 
which leaves additional leeway. This means that when the 
main units are operating al rated power, most of their 
auxiliary equipment is operating at a 60 to 70 percent 
working condition, leading to endless increases in both 
equipment investments and plant power use. 

2. A lack of concern for economical working conditions of 
auxiliary equipment. For example, the small steam tur- 
bines of 300MW generator feedwater pumps require a 
rated output of 5,300 kW. but actually when the large 
generators are operating at rated power. the small turbines 
only require 3.500 kW, so when operating under these 
conditions of course the efficiency is very low. The correct 
formulation should be: economic power 3,500 kW. max- 
imum load 5,300 kW. 


3. Practice has proven that leaving a boiler margin of 10 
percent is unnecessary. This inevitably causes two prob- 
lems. One is that it increases auxiliary equipment costs and 
plant power use. The other is that it is nol conducive to 
load regulation because the maximum and minimum 
stable combustion loads of the boilers use MCR as a 
benchmark, so the bigger the margin the higher the max- 
imum and minimum stable combustion loads. 


The conditions outlined above have led to plant power use 
1 to 2 percent higher than in foreign countries. Plant power 
use for the 2 X 3S0MW generators that Mitsubishi 
assumed responsibility for building 1s just 4 percent, but it 
is about 6 percent for Chinese designs. It is apparent that 
adopting systems engineering ideas 1s extremely necessary 
to guide power plant designing. and the nucleus of systems 
engineering is “optimization consciousness.” For this 
reason, | offer the following proposals: 


1. Readjust generator and boiler capacity matching stzn- 
dards. | suggest that the boiler MCR be 5 to 6 percent 
larger than the rated capacity. For example, the rated flow 
rate of a JOOMW generator is 610 Vh and its MCR 1s 670 
Vh, but actually ike a<imum is 640 Vh. 
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2. Identical standards cannot be adopted for the capacity 
of auxiliary equipment, and should be determined 
according 10 equipment properties. For example. in the 
primary draft fans, because of the relatively great fluctua- 
tions in leakage rates in the air preheaters of the three 
sub-chambers, the margin can be slightly larger and the 
forced and induced drafi fans can be slightly smaller. 


3. Economical working conditions should be provided for 
each type of auxiliary equipment and their rated working 
conditions should be smaller than those of the main units. 


4. Plant power use should be a main indicator for 
inspecting the design of a power plant. 


After adopting the measures outlined above. plant power 
use can be reduced by | to 2 percent and the investment in 
auxiliary equipment can be reduced by more than 10 
percent. 


VIII. Projected Results of “Project 60" 


A. Prerequisites for forecasting computations 

1. Optimized designs should be adopted for all 600MW 
generators starting with Harbin No 3 Power Plant. Their 
heat consumption at the reference back pressure is 1,880 
kcal/kWh, while the heat consumption of super-critical 
parameter generators is |.830 kcal/k Wh. 


2. The first optimized 300MW generator began operating 
in 1992, all of them after 1995 will be optimized generators 
with a heat consumption of 1.900 kcal/kWh., and part of 
them will be heat supply generators. 


3. In 10 years, upgrading of all 200MW generators will be 
completed, their heat consumption will be |.960 kcal/k Wh. 
and about 15 percent of them will be heat supply generators. 


4. Heat consumption in 125MW generators after 
upgrading should be 1.970 kcal/kWh. with no consider- 
ation for heat supply generators. 


5. Heat consumption in |00MW gencrators after 
upgrading should be 2,240 kcal/kWh_ with 50 percent of 
them being heat supply generators. 


6. Upgrading and refi.ting generators . ‘aller than |OOMW 
will reduce heat ceasumption by '-al/kWh and heat 
supply generators will account for t two-thirds. 


7. Plant power use for large generators will drop about 1.5 
percent. 


&. The impact of heat supply generators on coal consump- 
tion is hard to calculate because of the different steam 
extraction parameters of cach type of generator, and we 
can only select a statistical average value. This can be 
outlined as follows: 


a. When supplying heat at full load, heat consumption is 55 
percent of that in condensed steam generators of identical 
power in generators smaller than |OOMW and 62 percent 
in generators larger than 200OMW. 


b. Taking into consideration industrial steam extraction, 
the equivalent heat supply time calculated for full load 1s 
about 40 percent. 
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c. For generators that “use heai to determine power.™ their 
heat consumption under purcly condensed sicam oper- 
ating conditions 1s 1.5 percent higher than condensed 
steam generators of identical power. “Heat and power 
cogeneration” generators are 5 percent higher 


d. Average coal consumption correction cocfficsents for 
heal supply generators. 


Computed for generators smalicr than 100OMW on the 
basis of the principle of “ensuring both heat and power”: 


Gy, = 0.6 X 1.05 + 0.4 X 0.55 = 0.850. 


If we calculate on the basis of “using heat to determine 
power”. then: 


a"! = 0.6 X 1.015 + 0.4 X 0.55 = 0.829. 


It 1s apparent that the different design princoples have a 
significant impact on economy. 


If calculated for generators 200MW and larger on the basis 
of the principle of “using heat to determine power™: 


G,> = 0.6 X 1.015 + 0.4 X 0.62 = 0.857. 


The projections in this section do not take into account the 
“using heat to determine power” design principle for 
generators smaller than |OOMW and it is assumed that a,, 
= 0.86 for all of them. 


B. Results of projections and analysis ef their benefits 


Taking imto consideration conditions after adopting a 
variety of upgrading measures. the results of proyections of 
technical coal consumption in the year 2000 are listed in 
Table 6. Table 7 compares coal consumption in 1990 and 
2000 for different situations. A value of |.02 was assumed 
for the correction coefficient a4, after improvements in 


management. 


One can see in Table 7 that because of changes in generator 
capacity and increases in heat supply tors, coal 
consumption wili drop 43.7 g/kWh (from 409.2 to 365.5). 
Technical upgrading of equipment and reductions in plant 
power use will reduce coal consumption by 16.5 g/kWh 
(from 365.5 to 349.0). Improvements in management will 
reduce coal consumption by 10.8 g/kWh (427- 
356-43.6-16.5). The total reduction will be 7! g/k Wh. 


Assuming that during the next 10 years the average clec- 
tricity price will be 0.30 yuan/k Wh and the average cost of 
standard coal will be 250 yuan/ton, computing the benefits 
from technical upgrading based on clectricity prices 
(because boiler capacity 1s unchanged, all of the benefits 
from increased steam turbine efficiency and reduced plant 
power use will be converted into power output) and 
computing the benefits from improvements in manage- 
ment based on coal prices, the total benefits over 10 years 
will be 4 times the benefits during the final year. According 
to the data in Tables 3 and 6, we can calculate the benefits 
arising from technical upgrading and improved manage- 
ment separately based on generators of different capacities 
(Table 8) 






















































































Table 6. Projected Techni-al Coal Consumption in 2000 (Tuking Into Consideration All Types of improvement 
Measures) 
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Table 7. Comparison of Coal Consumption in 1990 and 2000 (Units: g/k Wh) 
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Table 8. “Project 60° Benefits (billion yuan) 
liem | larger ermersior 1 Krée tron of plant U parading 125 to Refirromg ane Impreset Total 
| epimization power woe for large WOMY generators wpErnding managemen! 
i generations : 125MW generators 
Yearly bencitsin | 3.722 2643 7 3343 6845 3.240 19.793 
z000 | | 
Total bencfitsover | = 14.89 | 10.57 | wos 7M 12% 79.17 
10 years i j i 
IX. Conclusion Article 3 


1. The goals of “Project 67" have been set correctly and 
leave some leeway. and are entirely achievable with cffon 


2. The benefits of “Project 60° are substantial and very 
important 


3. All of the technocal measures listed mm this article involve 
mature technologies and only require small scoentfic 
research cxpenditures. design cxpendiures. and funds to 
attack key technical problems. Calculations show that the 
total investment over 10 years would only be about § 
percent of the total benefits 


4. Achieving “Project 60" will involve many arcas and 
huge proyects. If we stop at the usual calls for action the 
problems will not be solved. We must make a concerted 
effort. have unified organization, and make i an wmpor- 
lant state energy resource policy for implementation. | 
propose that the two ministnes establish a powerful office 
and establish a special company under the guidance of 
State stipulations and policies to have unified responsi- 
bility for rarsing the capital, making planned arrange- 
ments. technical mecsures. cramming and accepting com- 
pleted projects. calculatig benefits. and other work 


Emergency Regulations for Mianagement of 
Nuclear Power Plant Accidents 

946800034 Bayne RES MIN RIBAO in Chinese 
IS Auge 93 p 2 


[Artscte released by the State Council of the People’s 
Republic of China, Order Number 124: “Emergency Regu- 
lations for Management of Nuclear Power Plant Accidents] 


[Text] Order Number 124 of the State Council of the 
People’s Republic of © Gina. The | 2 3rd session of the State 
Council mecting has passed the Emergency Regulauons for 
Management of Nuciear Power Plant Accidents. It 15 to be 
implemented immediately. Order signed by Prem: Li 
Peng [2621 7720). dated 4 August 1993 


Section 1. General Principle 


Article } 


This regulation was drafted to strengthen the management 
of nuclear power plant accidents m orver to control and 
reduce the hazard associated with such incidents 


Article 2 


Thrs regulation ar plics to the management of any nuciear 
power plant accident (nuclear accident) that potentially 
can lead to or has already caused the release of radioactive 
materials resulting in a major radiation hazard 


Nuclear accident managemeni should be an ongoing cffon 
with a unified chain of command. The policy is that 
zveryone should cooperatic to protect the public and the 
environment 


Section 2. Emergency Organizations and Their 
Responsibilities 


Article 4 


The State Coum il appornts a specific organization to be in 
charge of the management of nuclear accidents on the 
national level. lis primary responsibilities are as follows: 


(1) Formulate a national emergency nucicar accident 
policy 
(2) Coordinate the roles of relevant depariments in the 


State Council. armed forces and local government during a 
nuclear accident. 


(3) Orgamize and implement a national nuclear accident 
emergency response plan. Revie and approve off-site 
nuclear emergency response plans 


(4) Approve the declaration or termination of an emer- 
gecncy status outside the plant. 


(S$) Make suggestions with actions in response to a nuclear 
accident emergency 

(6) Review and approve the announcement concerning the 
accidemt and news release to foreign nations. Propose 
pians to request foreign assistance 


If necessary, the State Council will lead. organize and 


coordimate the management of emergency responses to 
nuclear accidents on the national level 


Article § 

The local provincial. autonomous region of city government 
under the direct purisdiction of the central government that 
has jurisdiction over the nuclear power plant site 1s respon- 
sible for the management of any nuciear accident emergency 
mM its regoon. Its primary functions are as follows 


(1) Implement national regulations and policies with 
regard to nuclear accidents 


(2) Organize and draft an off-site nuclear accident response 
action plan To be prepared to respond to nuciear accidents 


(3) Take command for all actions taken to respond to such 
an accident outside the power plant 


(4) Organize support measures to respond to the accident 
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(5) Notify neighboring provinces, autonomous regions and 
cities under the direct jurisdiction of the central govern- 
ment about the accident in a timely manner. 

If necessary, the provincial, autonomous region or city 
government will lead, organize. and coordinate the man- 
agement of emergency responses to nuclear «ccsdents. 
Article 6 

The primary responsibilities of the emergency response 
Organization inside a nuclear power plant are as follows: 


(1) Implement national regulations and policies con- 
cerning emergency responses to nuclear accidents. 


(2) Formulate an in-plant nuclear accident emergency 
response plan aiid be prepared to respond to such incidents. 


(3) Determine the level of emergency and take action in 
response to the emergency. 


(4) Report the incident to superior departments, the 
nuclear safety department in the State Council and the 
department appointed by the provincial government. 
Make recommendations regarding the declaration of an 
emergency outside the plant and adopt protective action. 


(5) Assist and cooperate with the department appointed by 
the provincial government in managing the emergency. 


Article 7 
The higher authority that has jurisdiction over the nuclear 
power plant should lead the emergency management effort. 


The State Council’s nuclear safety, environmental, and 
public health departments should act accordingly to 
assume their own responsibilities in a nuclear emergency. 


Article 8 


The People’s Liberation Army is an important force to 
respond to nuclear accidents. During a nuclear emergency, 
it should provide effective support. 


Section 3. Preparation for Emergency 
Article 9 


Specifically with reference to potential nuclear incidents, 
emergency response organizations in nuclear power plants, 
departments appointed by provincial governments and 
departments appointed by the State Council should pre- 
pare a nuclear emergency response plan in advance. 


The nuclear emergency response plan should include an 
in-plant nuclear emergency response plan, an off-plant 
nuclear emergency response plan and a national nuclear 
emergency response plan. These plans should be consistent 
and coherent. 


Article 10 


The in-plant nuclear eme?gency response plan is to be 
formulated by the nuclear emergency response department 
of the nuclear power plant. Upon approval by its superior 
authority, the plan should be reviewed by the nuclear 
safety department of the State Council and placed on file at 
a department appointed by the State Council. 
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Article 11 


The nuclear emergency response plan outside the plant 
should be formulated by the department appointed by the 
provincial government that has jurisdiction over the 
nuclear power plant site and then approved by the depart- 
ment appointed by the State Council. 


Article 12 

The national nuclear accident emergency response plan 
should be formulated by the department appointed by the 
State Council. 


On the basis of the national nuclear emergency response 
plan, relevant departments of the State Council and the 
People’s Liberation Army should prepare specific proce- 
dures corresponding to the plan and the procedures are to be 
put on file with the department appointed by the State 
Council. 


Article 13 


The in-plant nuclear emergency response plan and the 
off-plant nuclear emergency response plan should include 
the following: 


(1) Basic tasks in response to a nuclear emergency: 


(2) Nuclear emergency response organization and its 
responsibilities: 

(3) Scope of the Plume Emergency Plan zone and the 
Polluted Foodstuffs Emergency Plan zone; 


(4) Level of intervention anc causes for intervention: 


(5) Detailed plans for preparation and response to nuclear 
emergency; 

(6) Emergency response equipment, facilities, and other 
resources; 

(7) Matters and measures related to coordination and 
support among emergency response organizations in the 
nuclear power plant and the departments appointed by the 
provincial government or other authorities. 


Article 14 


During site selection and design of a nuclear power plant, 
all related departments must take nuclear emergency 
requirements into account. 


Any newly constructed nuclear power plant must have its 
in-plant and off-plant emergency response plans approved 
before fuel can be loaded. 


Article 15 


Departments appointed by the State Council and the 
provincial government and the emergency response orga- 
nization in the nuclear power plant must have the neces- 
sary facilities and equipment to build a fast and reliable 
communications network. 


The department appointed by the State Council, the provin- 
cial government, and the emergency response organization 








12 NATIONAL DEVELOPMENTS 


in the nuclear power plant must have radiation monitoring 
systems, protective equipment, medical supplies, and other 
resources. 

Communications equipment and facilities, radiation moni- 
toring systems, protective equipment and medical supplies for 
nuclear emergencies must be maintained in good condition. 
Article 16 

A nuclear power plant must provide special training on 
nuclear safety, radiation protection, and nuclear emer- 
gency response to all its employees. 

The department appointed by the provincial government, 
with the assistance of the nuclear power plant, should 


educate the public nearby on subjects such as nuclear safety, 
radiation protection, and nuclear accident response. 


Article 17 


The nuclear emergency response organization of the 
nuclear power plant and the department appointed by the 
provincial government should provide proper training to 
nuclear emergency response personnel. 


Article 18 


The nuclear emergency response organization of the 
nuclear power plant and the department appointed by the 
provincial government should organize a variety of 
nuclear emergency drills of different scales and involving 
different disciplines. 

Before loading fuel for the first time, the nuclear emergency 
response organization of the nuclear power plant and the 
department appointed by the provincial government should 
organize in-plant and off-plant nuclear emergency drills. 


Section 4. Emergency Response Countermeasures and 
Protective Measures 


Article 19 
Nuclear accidents may be classified into four categories: 


(1) Emergency standby. When internal situatior: or 
external incidents that may endanger the safety of a 


nuclear power plant occur, relevant power plant personnel 
should go on alert. 


(2) Plant building emergency. When the consequence of an 
incident is limited to an area inside the plant, plant 
personnel should take action in accordance to their emer- 
gency response plan and notify relevant departments out- 
side the plant. 


(3) Plant area emergency. When the consequence of an 
incident spreads over the entire plant area, plant personnel 
should take action in accordance to their emergency 
response plan and notify the department appointed by the 
provincial governincnt. Certain external nuclear accident 
response organizations may take measures in response to 


the emergency. 


(4) Off-plant emergency. If the consequence of the incident 
exceeds the boundaries of the plant, both in-plant and 
off-plant nuclear emergency response plans should be 
implemented. 
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Article 20 


When a nuclear power plan’ goes on emergency standby, the 
nuclear emergency response organization of the power plant 
should immediately report the incident to its superior 
authority and the nuclear safety departments of the State 
Council. Furthermore, it should make a decision whether to 
report the incident to the provincial government based on 
the situation on hand. When radioactir ¢ material may be or 
has been released. it should declare a plant building emer- 
gency or a plant area emergency based on the actual situa- 
tion. Then, it should immediately report the incident to its 
superior authority, the nuclear safety departments of the 
State Council and the department appointed by the provin- 
cial government. When radioactive material may have 
spread or has spread beyond the limits of the plant, it should 
immediately recommend to the department appointed by 
the provincial government to declare an off-plant emer- 
gency and take appropriate protective measures. 


After receiving the report of a nuclear emergency, the 
department appointed by the provincial government should 
take immediate action and protective measures in response 
to the incident. In addition, it should immediately report 
the incident to the departments appointed by the State 
Council. When the declaration of an off-plant emergency is 
required, State Council approval should be obtained first. 
However, under special circumstances, the provincial gov- 
ernment may decide to declare an off-plant emergency first 
and then file a report with the State Council. 


Article 21 


The nuclear accident response organization of the power 
plant and the departments appointed by the provincial 
government should conduct an assessment of predicted 
consequences of a nuclear accident and monitor radioac- 
tivity in the environment. The information obtained will 
serve as the basis for implementing emergency protective 
measures. 


Article 22 


The departments appointed by the provincial government 
should implement emergency measures such as using shel- 
ters, taking iodide pills, traffic control, controlling food and 
water supply, evacuation and decontamination in a timely 
manner. 


Article 23 


The departments appointed by the provincial government 
should notify the public about the nuclear emergency 
response measures being taken in a timely manner. 


Article 24 


At the scene of the accident, all nuclear emergency 
response organizations on-site should monitor radiation 
dosage. The emergency response personnel and other 
people on-site should act under the monitoring and direc- 
tion of radiation protection personnel. They should avoid 
exposure to high doses of radiation. 
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Article 25 

The nuclear accident response organization of the power 
plant and the department appointed by the provincial gov- 
ernment should provide first aid, decontamination, trans- 
port, and medical treatment for people exposed to radiation. 


Article 26 
When an off-plant emergency is declared, the department 
appointed by the State Council should immediately dis- 


patch people to the field to lead the emergency response 
work. When necessary, they should request additional help. 


Article 27 

In response to a nuclear accident, an area may be sealed 
off. The decision to seal off a region in a province, 
autonomous region, or direct-jurisdiction city is made by 
the local government. The decision to seal off an area that 
involves more than One province, autonomous region, or 
city, blocks major transportation arteries, or seals off the 
border, is made by the State Council. 


The department that declares the closure is responsible for 
lifting it as well. 


Article 28 


News releases concerning any nuclear accident are to be 
made by the State Council. 


Section 5. Termination of and Recovery From State of 
Emergency 


Article 29 


Termination of off-plant emergency should be recom- 
mended by the nuclear accident response organization of 
the power plant and the departments appointed by the 
provincial government and approved by the departments 
appointed by the State Council and issued by the depart- 
ment appointed by the provincial government. 


Article 0 


Restoration measures should be taken by the department 
appointed by the provincial government on the basis of the 
level of radiation detected in the affected area. 


Article 31 


Upon the termination of a nuclear incident, the nuclear 
accident response organization of the power plant should 
file a detailed report to the departments appointed by the 
State Council, the superior authority of the power plant, 
the nuclear safety departments of the State Council and the 
department appointed by the provincial government. The 
department appointed by the provincial government 
should file a summary report on any off-plant incident to 
the departments appointed by the State Council. 


Article 32 


When important nuclear safety features fail to meet 
national standards due to the accident, the power plant 
must request government approval before it is allowed to 


operate again. 
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Section 6. Guaranteeing Capital and Resources 

Article 33 

Appropriate departments of the State Council, the Army, 
local governments and nuclear power plants must take full 
advantage of existing organizations, personnel and equip- 
ment to prepare for nuclear accidents. Everyone must 
work hard to improve the benefit from the fund and 
materials reserved for nuclear emergency. Preparation for 
nuclear accidents should be integraied with local and 


power plant development plans. All relevant departments 
should provide the necessary support. 


Article 34 


Each nuclear power plant is responsible for its in-plant 
emergency reserve fund. It should be included as a part of 
the construction investment and operating cost. 


The off-plant nuclear accident reserve fund is a joint respon- 
sibility of the power plant and the local government. The 
amount required is to be reviewed by departments 
appointed by the State Council. A portion of the power 
plant's share of the capital is to be paid according to its 
capacity before the plant is operational and the remaining is 
to be paid on the basis of actual power generated. After the 
planning department of the State Council receives the 
money, it will be distributed to pay the preparation of 
off-plant nuclear emergency. The remaining part is the 
responsibility of the local government. Specific procedures 
will be determined by the departments appointed by the 
State Council and the planning and finance departments of 
the State Council. 


As for the nuclear accident preparation fund required by 
the State Council and the Armed Forces, it should come 
out of existing budget based on responsibilities and tasks. 
Additional funding may be obtained by submitting an 
incremental budget request to the higher authority. 


Article 35 

National and local resource supply departments and other 
relevant organizations must provide the necessary equip- 
ment, devices, and materials for the prevention of a 
nuclear emergency. 


Article 36 


In response to a nuclear emergency. the organization in 
charge has the authority to take over any equipment. 
devices, and materials that are not being used for this 
emergency. 

The equipment, devices, and materials commandeered 
should be recorded and returned in a timely manner after 
use. The unit that takes over is responsible for any damages. 


Section 7. Reward andPunishment . 


Article 37 

During a nuclear emergency, any unit or individual that 
accomplishes the things listed below should be praised or 
rewarded by the authority or department. 
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(1) Completing the nuclear emergency response task. 

(2) Protecting public safety and government, public, or 
private property with outstanding results. 

(3) Proposing major steps in preparation of a nuclear 
emergency with significant impact on the outcome. 

(4) Providing accurate and timely radiation and meteoro- 
logical forecasts to reduce losses. 


(5) Other special contributions. 


Article 38 

Any person who is responsible for any of the following acts 
will be punished administratively by his own organization 
or its superior according to the consequences. If public 
security regulations are broken, he will be punished by the 
public security authority. If criminal codes are violated, 
judicial departments will prosecute in accordance with the 
law. 


(1) Refusal to implement the nuclear emergency response 
plan and to prepare for nuclear accidents. 


(2) Causing a nuclear accident due to negligence. 

(3) Failing to report any nuclear accident as required by 
this regulation. 

(4) Refusal to implement the nuclear emergency response 


plan, disobeying orders and commands, or leaving the 
scene during a nuclear accident. 


(5) Theft, diversion, and embezzlement of funds or mate- 
rials earmarked for nuclear emergency response work. 


(6) Obstruction of duties performed by law enforcement 
personnel during a nuclear emergency or involvement in 
any sabotage activities. 

(7) Spreading rumors to disturb the peace. 


(8) Other activities that endanger the nuclear emergency 
response work. 


Section 8. Appendix 


Article 39 
Glossary 


(1) Nuclear Emergency Response is a series of extraordi- 
nary actions taken to control, neutralize or alleviate the 
consequences of a nuclear accident. 


(2) Plant Zone is the area managed by the nuclear power 
plant. 

(3) Emergency Response Zone is a region surrounding a 
nuclear power plant that is included in a nuclear emer- 
gency response plan and is expected to take emergency 
steps and protective measures. 


(4) The Plume Emergency Plan Zone is an area established 
specifically to respond to radioactive clouds. 


(5) The Polluted Foodstuffs Emergency Plan Zone is an 
area in which the food and water supply may be contam- 
inated by radiation. 
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(6) Intervention Level is the predetermined dose level at 
which emergency measures must be taken to protect the 
public. 

(7) Derived Intervention Level is the concentration or dose 
level of radioactive materials in the environment derived 
from the intervention level. 


(8) Emergency Response Measures are protective measures 
taken under a nuclear emergency to control the dosage 
received by the workers and the public. 


(9) Important Nuclear Safety Related Matters include 


buildings, structures, systems, components, and facilities 
that are critical to the safety of a nuclear power plant. 


Article 40 


In addition to nuclear power plants, other nuclear facilities 
may implement similar nuclear emergency management 
regulations according to the specific conditions. 


Article 41 


When the release of radioactive material may lead to or has 
already caused an international nuclear accident, in addi- 
tion to implementing this regulation, international treaties 
other than specific exceptions that the People’s Republic of 
China had proclaimed should also be implemented. 


Article 42 


These regulations are effective immediately on the day of 
issuance. 


(Released by the Xinhua News Agency) 


Siemens Launches New Power Venture 


40100006B Beijing CHINA DAILY (Business Weekly) 
in English 18 Oct 93 p 1 


[Article by Xiao Wang} 


[Text] Germany's Siemens AG plans to drum up invest- 
ment in China's electric power industry, according to a 
senior corporate official. 


“It will be easy for us to triple our investment (in the 
sector) because we're starting from a small base.” Hans 
Boehm, senior vice-president of the company’s Power 
Generation Group (KWU), told Business Weekly in Bei- 
jing over the weekend. 


He was attending the founding ceremony of Siemens 
Power Plant Automation Limited (SPPA), a joint venture 
between Siemens and the Nanjing-based Electric Power 
Automation Equipment General Factory (NAEF). 


The latter is the largest producer of static relaying products 
in China. 

Siemens holds 60 percent of the stake in SPPA, which will 
manufacture and market Siemens power plant instrumen- 
tation and control equipment. 


The joint venture is headquartered in Nanjing’s Pukou 
special economic zone, 250 kilometers northwest of 


Shanghai. 
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But the venture’s total investment volume was not available. 


Boehm said the venture points up Siemens’ willingness to 
help China expand its power supply system on a long-term 
basis. 

He disclosed that Siemens was negotiating on another two 
power projects for Northeast China. 


Letters of intent to invest should be signed in the coming 2 
or 3 months, he said. 
He said intensive investment in China's electric power 
sector would not make it difficult for Siemens to balance 
its foreign exchange. 


But Chinese foreign trade officials have cautioned that 
investment in the domestic power industry would not 
produce much revenue in foreign exchange since most of 
the users are Chinese. 


China is scheduled to convene a national conference 
towards the end of this year to discuss how to allow more 
market access for multinationals. 


The Ministry of Railways has already announced that 
foreign investors in China's railway projects could engage 
in service business along rail lines. 

Boehm said Siemens would invest and become part owners 
of some Chinese power plants. 


The SPPA will serve Chinese export projects in Asian 
region, besides sales in China’s domestic markets. 
So far, about one-third of Siemens’ half-billion deutsche- 


mark business in China has been generated by the telecom- 
munications sector. 


Other major business in China include transportation, 
medical engineering and mobile radio projects. 
But Siemens plans to focus its China business more on 


infrastructure needs in the power generation, transmission 
and distribution sectors. 


“With a current volume of some 90 billion deutschemarks, 
the Chinese market has reached one-sixth the value of the 
Japanese market,” says a corporate release. 


China is planning new power plants and plant upgrading 
amounting to a capacity of 8,000 to 12,000 megawatts 
annually in the next decade. 


Boehm said SPPA will focus on engineering, marketing and 
service work for the Teleperm ME process control system 
developed by Siemens for conventional power plants. 


He predicted the joint venture will become increasingly 
involved in the manufacture of hardware components such 
as electronic equipment cabinets. 


SPPA is to replace an earlrer joint venture in 1991 between 
Siemens/KWU and the same Chinese partner. 


Siemens/KWU is preparing for further joint ventures in 
the fields of turbogenerators, steam turbines and hydro- 
electric power plants. 


NATIONAL DEVELOPMENTS 15 
Experts Discuss ; Development Centered on 
Construction of New Economy 


936B00984 Being ZHONGGUO NENGYUAN JENERGY 
OF CHINA] in Chinese No 5, 25 May 93 pp 2-5 


[Article: “Energy Experts Discuss Energy Resource Devel- 
opment Centered on Establishment of New Systems in the 
Market Economy (Part I1)"} 


[Text] Zou Ming [6760 2494] discussed the issue of 
reforming China's petroleum industry management 
system to accelerate readjusiment of petroleum manage- 
ment and development stratcgies. 


A. On reform of China's petroleum industry management 
sysiem 


1. China's petroleum industry management system has not 
been reorganized for many years. Besides failing to sepa- 
raie government and administrative duties, the main 
aspects are. 


a. Mechanical separation of upstream and downstream 
and of domestic and foreign trade. The China Petroleum 
and Natural Gas Corporation is responsible for explora- 
tion and development on the continent, the China Petro- 
chemical Corporation is responsible for petroleum pro- 
cessing, and the China Chemical Industry Import/Export 
Corporation administers large amounts of petroleum 
exports. An integral industry has been artificially divided 
up into three stages. Added to the distorted prices for oil 
and gas, the result is capital shortages in upsiream 
industry, inadequate reserves, and shortages of oil sources 
in downstream industry. with everyone looking for rice for 
their bowls, resources not attaining optimized deploy- 
ments, a failure to use capital rationally, enterprises 
lacking vitality in making their own administrative deci- 
sions, and low overall economic results. 


b. Independent administration, absence of competitive 
mechanisms. At present, the China Petroleum and Natural 
Gas Corporation, China Petrochemical Corporation, and 
China Marine Petroleum Corporation each basically have 
their own specialized scope of responsibilities and manage 
them separately. The petroleum industry is a high-risk, 
high-input, high-tech industry, and good or bad manage- 
ment often means “losing the least bit and falling | ,000 li 
behind,” so its impact is substantial. Moreover, indepen- 
dent management 1s not easily checked and comparisons 
are ofien impossible. Without competition, there is no 
pressure and motive force, so talk of the best winning and 
the worst being abandoned 1s meaningless. 


2. All Third World oil-producing countries at present 
basically have established a national petroleum company 
that monopolizes everything. and the results have been less 
than ideal. There is not a single petroleum company in the 
developed nations of Europe and the United States that 1s 


® managed independently. and the petroleum companies in 


which the state has invested or bought shares (the several 
large petroleum companies in England, France. and Italy. 
for example) are completely identical to privately-run 
petroleum enterprises. They operate according to market 
mechanisms and have no special rights. They rely on 
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themselves in competiticn to exist and develop, so they are 
identical to other multinational petroleum companies. 
fight for resources and markets on a world scale. and are 
full of vitality. 


3. Based on the actual situation in China and referring to 
international and domestic experiences and lessons, | 
propose the following reforms: 


a. To reduce the shock, make some partial readjustments 
based on our three existing national petroleum companies 
(Petroleum and Natural Gas Corporation, Petrochemical 
Corporation, and Marine Petroleum Corporation), estab- 
lish three independent national corporations that integrate 
the upstream and downstream. personnel, finances, and 
materials, and domestic and foreign trade into an inte- 
grated entity, and transfer all of the foreign marketing 
rights of existing foreign trade companies to cach of the 
corporations for them to manage themselves. After gradu- 
ally reforming oil prices. completely implement “four 
selfs” management. 


b. Strictly implement a separation of government and 
enterprises. Responsibility for all of the existing government 
functions of each corporation such as soliciting interna- 
tional and domestic bids for work blocks in mining regions 
should be turned over to government administration organs 
to ensure that the corporations become independently man- 
aged and equally competing economic entities. 


c. To establish competitive mechanisms in cach of the 
corporations as quickly as possible, with the exception of 
the existing mining regions of each of the corporations, all 
regions in China with prospects for oil and gas exploration 
and development, whether on the mainiand or offshore. 
should all be opened up to cach of the corporations and 
independent petroleum enterprises, which should in the 
future submit applications to government administrative 
organs for mineral extraction rights according to stipulated 
procedures or use competitive bidding to obtain mineral 
extraction rights. 


B. Accelerate readjustment of petroleum management and 
development strategies 


We must focus on resources and make a major effort to 
Strengthen natural gas prospecting and development, 
improve China's energy resource consumption structure, 
and protect the environment. In the area of crude oil 
supply and demand policies. base ourselves on both 
domestic and international resources, resolutely reduce 
crude oil exports, and gradually establish strategic petro- 
leum reserves. Petroleum 1s an important strategic mate- 
rial and the distribution of the world’s petroleum resources 
is extremely uneven. To deal with outbreaks of interna- 
tional incidents or rapidly rising on! prices, we should give 
consideration to graduaily establishing a substantial stra- 
tegic petroleum reserve (i@cluding reserves of proven 
reserves). Al present, there 1s an adequate supply of crude 
oil internationally and ol prices are stable. Our relations 
with the countries around us (including the various repub- 
lics of the former Soviet Union) are excellent and there are 
bright prospects for cooperation. This 1s truly a favorable 
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opportunity to implement this strategic shift (albeit some- 
what late). We should accelerate our progress to keep from 
sitting and mussing this excellent opportunity. 


Huang Zhie [7806 1807 2638] analyzed changing world 
energy resource consumption during 60 years and forecasted 
future changes in China's energy resource consumption 


Developments and changes in the world’s energy resource 
supplies during the past 40 years and the next 20 years can be 
divided overall into three stages with obvious characteristics. 


Stage 1. from 1950 to 1973. For a rather long period of 
tuume pnor to 1950, coal consistently dominated the 
world’s energy resource consumption. During this period. 
total consumption of energy resources grew extremely 
quickly, from 2.5 billion tons of standard coal to 6.5 billion 
tons of standard coal. 


Stage 2. from the first energy crisis in 1973 to 1992. In this 
Stage, oil and gas prices increased substantially while coal 
prices rose slowly, but consumption of primary energy 
resources was still dominated by oi! and gas. During this 
period, there was an obvious slowing in world demand for 
energy resources compared to the previous 20 years. The 
world’s consumption of primary energy resources grew by 
60 percent during this 20-year period. which was a reduc- 
tion of two-thirds compared to the rate of growth during 
the previous 20 years. 


Stage 3, from now until 20 years into the future. In this 
period, because of the impact of global climatic warming, 
there will be calls for efforts to develop renewable energy 
resources and conserve energy. While calls to reduce 
consumption of mineral energy resources will grow louder, 
the rate of increase in consumption of coal, oil, gas, and 
other mineral energy resources during this period ts 
expected to slow significantly compared to the previous 
stage. 

I expect that three development stages may appear in the 
area of energy resource supply and demand and China 
during the next 60 years. 


Stage | will be 10 to 20 years starting in the carly 1990's. 
During this period. our economy will grow very quickly, 
the transition to the market for energy resources will 
gradually become perfected, and energy resource prices 
will move closer to international prices cach year. There 
will be substantial development of hydropower during this 
period. Because of capital shortages and relatively high 
construction costs, nuclear power will not have time to 
play a major role. Growth in consumption of energy 
resources will still be dominated by coal, but we will move 
from exporting to importing crude oil and may also import 
natural gas. 


Stage 2 comes 15 to 20 years after Stage |. Because of 
relatively high energy resource during this stage. all 
sectors will be focusing on imProving energy resource 
utilization efficiency. economic development rates will be 
somewhat lower than during Stage |. and the rate of 
growth in energy resource consumption will also be 
reduced compared to the previous stage. During this 
period, consumption of coal, petroleum, and natural gas 
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will grow slowly, hydropower and nuclear power will 
develop more quickly, and utilization of renewable wind 
power and solar power will begin to account for a signifi- 
cant proportion of primary energy resource supplies, but 
the economic results of using renewable energy resources 
will only be rather good in some regions, so the range of 
their extension and application will still be limited. 

From around 2030 until 2050 a third stage of energy 
resource supplies may occur. In this stage, the amount of 
oil and gas extracted in the world will begin to decline and 
China's oil and gas will not develop as much as in Stage 2. 
The utilization of coal will be subject to environmental 
restrictions and the amount that is used may decline each 
year. aeneey ae ee ee 


will continually increase and expand the amount and scope 
of solar energy, wind power, and biomass energy, and the 
proportion of renewable energy resource development and 
consumption will gradually increase. The elasticity coeffi- 
cient of energy resource consumption will decline further 
and reach present levels in the industrially developed 
countries. 


Luo Xibei [5012 6007 0554] discussed the question of 
hydropower development 


In the future, hydropower construction must implement 
the integration of large, medium, and small scales, raise 
capital from medium-sized and small-scale hydropower to 
develop electricity, and use electricity to develop elec- 
tricity. Large-scale hydropower should reinforce macro 
control an! strengthen long-term planning work. Because 
hydropower involves rather long construction schedules, 
the large ones taking 8 to 10 years to build, regardless of 
how it moves toward the market, there must be depart- 
ments that carry out macro control. Establish several large 
electric power enterprise groups in the future, and there is 
some work they can do. As for China's hydropower 
resources, however, there should be one ministry at one 
level or an even higher organ that does this work. 


Looking at the present situation, there are two energy 
resource base area issues that require study. 


First, there is construction of the southwest China energy 
resource base area. There is a goal now in every large river 
basin development program and development procedures 
should be optimized on the basis of the programs. Devel- 
opment of the Jinsha Jiang should be placed on the agenda. 


Second, there is h development on the trunk 
and tributaries of the northern Huang He and construction 
of the Shanxi thermal power base area. Taking into con- 
sideration the extreme transportation shortages for coal in 
this regien and its extremely abundant coal resources and 
good extraction conditions, we should deploy China's 
biggest thermal power base area along the trunk and 
tributaries of the northern Huang He and think of building 
50,000 to 60,000MW of thermal power. Construction of 
the thermal power base area and hydropower development 
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require unified consideration for the construction of large 
power grids. This issue should also be studied by one 
department. 

Furthermore, to accelerate hydropower construction, we 
should raise capital to develop power as a basis for 
conducting stockholding system trial points first at several 
hydropower stations, at hydropower stations in the Wu 
Jiang basin, and so on. 

Wen Kechang [3306 0344 2490] discussed some question 
on the entry of electric power enterprises into the market 


A. When electric power enterprises enter the market, they 
must satisfy market demand for electricity. What is market 
demand for electricity? I think there are three things: 

1. There will be a substantial increase in electric power. 
2. The power use structure will change. An increase in the 
proportion of electricity used in the people's lives and 
tertiary industry will increase peak-to-valley differentials 
and reduce load rates. 


3. There will be *igher requirements for voltages, cycles, 
and so on. 


If electric power enterprises are to satisfy these require- 
ments, there can be no power shortages. Otherwise, we will 
still have to implement planned allocations and they will 
not be able to enter the market. Moreover, they must have 
various types of reserve capacity, the power source struc- 
ture must be adapted to power use load curves, and the 
structure of power grids must be reinforced. 


If electric power is to satisfy market demand, we must 
accelerate electnic power construction, strengthen grid con- 
struction, consider inter-transmission among large 
regional grids, move toward larger and national power grid 
construction, and work hard at urban grid construction 
and generator peak regulation capabilities. 


There are several problems in electric power development 
that must be studied and solved: One is the need to move 
quickly with reform of electricity prices. We must formu- 
late electricity price principles, cach grid must have a 
unified electricity price, and local governments cannot 
randomly increase prices. Electricity prices must enable 
the repayment of loans, and conscientious research is 
needed on how much time to repay loans is actually 
appropriate. Second, research is also needed concerning 
who will have the property rights over power plants after 
their loans are repaid. Third, there should be more 
research on the question of how to strengthen management 
when several parties raise capital to develop electric 
power. 

B. Adapting to electric power enterprises moving toward 
the market requires strengthened construction of electric 
power laws and regulations. 

C. Electric power enterprises’ themselves must increase 
labor productivity, reduce personnel, lower costs, and 
adapt to the need for market competition. 

Zhu Yajie (2612 0068 2638] discussed the question of 
energy resource development principles 
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The principle for China's energy resource development is 
clear. It 1s to combine development with conservation. We 
also have the 16 Characters: “adapting to local conditions, 
supplementing with multiple energy resources, compre- 
hensive utilization, concern for results.” There are now 
many real contradictions, however. We have a great deal of 
coal, the prospects for petroleum are not optimistic, we are 
biding our time for natural gas, wind power is now pushing 
forward, and other new energy resources are helpless. so 
the overall situation 1s that the problems are very great. 


The more we work on coal, the more serious the pollution. 
A November 1992 issue of CANKAO XIAOXI [Reference 
News] published a call by 1.575 experts from all over the 
world including 99 Nobel Prize winners calling for all of 
mankind to save the Earth. There is not much time left for 
us and we cannot avoid this problem. I do not advocate not 
developing coal but instead ask that we consider how to 
develop it. We cannot take the route we are on now. We 
must strengthen comprehensive utilization and stress envi- 
ronmental protection and economic results. 


China still has 32 counties and 200 million people who 
have no electricity. We must adapt to local conditions, use 
multiple energy resources to supplement each other, work 
on local hydropower, solar energy, wind power, and so on. 


Yang Hongnian [2799 3163 1628] discussed the problem 
of railroad transportation 


Communication and transportation have been an impor- 
tant factor restricting the development of our national 
economy for a long time. Now we wish to develop a market 
economy and communication and transportation are 
playing a restrictive role in the formation and develop- 
ment of the market. If we have no communication and 
transportation guarantees, it will be very hard to develop a 
national market. 


Analyzing conditions in all areas, it appears that the 
development of coal must be faster than progress in 
railroad construction, but railroad construction must be 
faster than progress in construction of Huanghua Harbor. 
$0 a lack of coordination has appeared for coal, railroads. 
and harbors. If would appear that in 1995 and 1996 the 
coal coming out of the second pas«ageway will have to use 
the Jing-Jiu [Beiing-Jiujiang) line to divert part of the coal 
because Huanghua Harbor will be unable to perform its 
role at that time. 


Regarding coal haulage. | propose that a horizontally 
integrated group company be established for coal, power, 
and railroads at Shenmu, Fugu. and the second passageway 
and Huanghua Harbor. 


Peng Shi [1756 0013 3444] discussed the question of 


using an open-cut mine to develop the Shenfu-Dongsheng 
Coal Field 


Shenfy-Dongsheng ys cxiremely rch in coal resources and 
has the conditions for building a huge superior quality coal 
base area with excellent results. The thickness of some 
segments of the regional capping strata 1s not that great. so 
it 1S Surted to large-scale open-cul extraction. The current 
overall plan for the mining region calls for a long-term 
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annual output of 50 million tons using manly shaft mining 
and only plans a small amount of open-cul extraction 
mining areas. The long-term output scale for open-cul 
extraction is 10 million tons, with all of the remainder 
being extracted via shafts. This type of arrangement is not 
properly matched to this coal ficld’s superior coal preser- 
vation conditions or the state's preference for carrying out 
open-cul mining. For this reason | propose: 


1. Reevaluate or reformulate the overall plan for extraction 
at the Shenfu- Dongsheng Coal Field. do not adhere rigidly 
to the traditional marginal sinpping ratio. try to expand 
the scope of open-cul mining. and fully embody the 
principle of favoring open-cul extraction. 


2. Reevaluate mining areas suitable for open-cul mining 
where preparations have already been made for under- 
ground mining and make * conscientious decision con- 
cerning different extraction programs after comparison. 


3. For projects that involve loans from foreign investors. 
readjust plans for using the loans based on decisions 
regarding rational extraction programs without affecting 
full utilization of the foreign capital. 


Nation's Energy Conservation Policy Assessed 
936B0098B Beijing ZHONGGUO NENGYUAN JENERGY 
OF CHINA] in Chinese No 5, 25 May 93 pp 5-9 


[Article by Xin Dingguo [6580 1353 0948] of the State 
Planning Commission and Chinese Academy of Sciences 
Energy Institute: “Assessment of China's Energy Conser- 
vation Policies and Proposals”] 


[Text] 


I. Macro Assessment 


China has been carrying oul energy conservation work in a 
planned manner for more than 10 years. Through the 
efforts of departments that manage energy conservation 
and all areas of society. we established a set of energy 
conservation policy systems adapted to China's economic 
management system, technological development levels. 
and production management levels during the 1980's. 
They include energy conservation technology policies: 
energy conservation technical upgrading. technology 
importing, and energy conservation RAD policies: indus- 
trial policies to spur energy conservation, policies to opti- 
mize the industrial structure, sector structure, and high 
energy consuming product mix, energy conservation 
investment and credit policies; loan and taxation prefer- 
ences, management by results, and energy conservation 
encouragement and reward and punishment policies: 
resource and environmental protection policies. energy 
conservation administrative management systems. and so 
on. These policies are adapted to China's economic system 
in the 1980's and to the internat energy conservation 
situation. The state has used impiementation of these 
policies to effectively spur China's energy conservation 
work. Energy conservation has reduced the contradiction 
between energy resource supply and demand in China. 
improved China's energy utilization situation, and made 
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the corresponding contnibutions to improving the environ- 
ment. improving the quality of our people's lives, and 
increasing overall results in our national economy. 


According to estimates by experts. energy resource utiliza- 
tion efficiency in China has improved 2 to 3 percent 
compared to 10 years ago. There have also been substantial 
improvements in the ultumate energy use structure, and the 
proportion of raw coal being directly utslized has fallen from 
about 50 percent in the carly 1980's to 45 percent in 1990. 
Electricity as a proportion of the ultumate energy use struc- 
ture has also risen from about 20 percent to 24 percent. 
Over 10 years, China's GNP output rate per unit of energy 
resources consumed increased by about 44 percent. Unii 
consumption for nearly two-thirds of the primary energy 
consuming products examined by the state has been reduced 
to varying degrees. Energy consumption per unit of output 
(GNP) has dropped 31 percent. The average annual energy 
conservation rate has reached 3.73 percent. This 1s rare 
among the developing countries and emerging industrial 
countries. If we use simultaneous growth as a comparative 
benchmark, we can say that we have attained our strategic 
objective of having one half of the energy resource supply 
required for economic development depend on production 
and one-half on energy conservation. 


Survey research shows that the energy conservation policy 
system that took shape in China during the 1980's was a 
comprehensive one and that we have been successful in 
implementing the main currents. However. we should note 
that in a situation of abrupt changes in our economic 
system at the present time, there are many imperfect and 
inappropriate aspects when our energy conservation poli- 
cies and our desired energy conservation objectives are 
compared. the main ones being: 


1. Most energy conservation policies came from the govern- 
ment, including local and departmental administrative doc- 
uments, and none of them underwent legislative procedures 
for promulgation and i.aplementation. This led to problems 
of many departments making policies and imadequaic 
authority. This had caused a substantial number of policies. 
provisions, methods, and so on to lack legal effectiveness, a 
failure to attain consistency among the various departments 
and industnes, and an inability to effectively coordinate the 
various social and economic relationships related to energy 
conservation, which have affected the implementation of 
energy Conservation policies in society. 


2. Most energy conservation economic policies are estab- 
lished on the basis of planned allocations of energy 
resources and the two-track energy resource pricing 
system. An energy resource supply system and price system 
adapted to our socialist market economy are now gradually 
taking shape and our original energy conservation policies 
can no longer reflect the impact of the energy resource 
supply situation and price changes. which makes 11 hard to 
form effective economic interest mechanisms that feed 
back market information and spur energy conservation. 


3. The macro results and microeconomic results of energy 
conservation cannot be closely linked together. Most 
energy measures with enormous environmental benefits 


NATIONAL DEVELOPMENTS 19 


and social benefits cannot be correctly accounted for, the 
results of investments by the state and enterprises im 
energy conservation cannot be concretely embodied. the 
phenomenon of cating from the big common pot still exists 
in the areas of energy conservation projects and benefits 
management, and the bonus method for conservation 
based on planned energy resource prices and other eco- 
nomic behavior plays a very small role in directly encour- 
aging personnel to conserve energy. 


4. The state's macro coordination and control measures for 
energy conservation are inadequaic. Capital, manpower. 
and systems do not adapt. there are no effective adminis- 
trative supervision and economic measures, the regula- 
uons and standards related to energy conservation cannot 
be effectively implemented. and they obviously are not 
extremely important overall im our national economy and 
lives. 


5. Investments in energy conservation controlled by the 
State are the most important lever for spurring energy 
conservation. In our former planned economic model. the 
effectiveness of their scale and utilization modes were 


inadequate. 


Il. An Outline and Brief Assessment of Existing Energy 
Conservation Policies 


During the past 10 years. to deal with the characteristics of 
each period, China has formulated a large number of 
policies related to energy conservation. Based on the 
administrative management system. there are state. local. 
and departmental policies. Based on specialization. there 
are industrial, agricultural. energy resource industry, and 
energy consuming industry policies as well as banking. 
financial, SAT. and other realms. A survey done at an 
energy conservation meeting of plant managers shows that 
some policies are still unknown. so talk of using them well 
and actively is meaningless. We feel that in the present 
situation of rapidly developing reform of our economic 
system and rapid growth in our national economy, it is 
extremely necessary that we inventory, revise, and work on 
unified coordination of China's existing energy conserva- 
tion policies. Deciding which are not suitable, which must 
be revised. and which new energy conservation policies 
should be put forth is an urgent task that must be dealt 
with now by China's energy conservation macro manage- 
ment departments as well as a requirement for completing 
our arduous energy conserva" 1on tasks for the 1990's. After 
analyzing a large amount of documented information, 
China's existing energy conservation policies can be 
divided into several main categories: 


1. Energy conservation administrative management and 
supervision These include energy conservationgprograms 
and plans. Gnalysis of energy conservation statistical 
reports and tables. energy conservation grade setting and 
grade raising. product energy consumption quota checks, 
supervision of energy use processes (energy conservation 
monitoring). and so on. 
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2. Rationalization of energy resource supply management 3. Greater tasks for energy conservation and greater diffi- 
and energy resource utilization This includes the quality of culty. Calculated on the basis of an 8 to 9 percent average 
energy supplies, quota supplies, and selective supplics, annual GNP growth rate, a situation of an average annual 
snails Galameaiie tana policies, reducing oil increase of approximately 5 percent in energy resource 
burning, optimization of civilian energy resources, andso =. production will require an annual energy conservation rate 
on. of 4.3 percent. This is unprecedented in international and 


nical upgrading of technical equipment and discarding and 
replacement of outdated low efficiency equipment. 


4. Preferential energy conservation project inve<tments, 
credit, and taxation This includes implementation of dif- 
ferential interest rates, interest discounts, and pre-tax loan 
repayment, exemption from the collection of product taxes 
and added value taxes for the development and trial 
manufacture of new energy conservation products and 
technologies, and bonus policies and subsidy policies for 
projects to substitute coal for oil. 


5. Energy conservation rewards and punishments These 
include conservation bonus allocation policies and one- 
tume award policies. 


6. Preferential prices for energy resource supplies and price 
increase policies Increased prices for energy use in excess 
of plans, increased prices for the use of outdated equip- 
ment, increased prices for electricity use during peaks, 
encouragements for using electricity during valleys, and so 
on. 


The policies that play the greatest role in promoting enter- 
prise energy conservation among these policies are those 
directly related to the economic results of enterprises 
(including energy conservation personnel). Policies that 
directly affect the economic development of enterprises 
receive special attention from enterprise managers. We feel 
that only by doing a survey of energy conservation policies 
onented toward grass-roots levels will we gain an under- 
standing of the actual implementation situation for energy 
conservation policies and gain a grasp of the direction for 
formulating new energy conservation policies. 


Hl. Ideas and Suggestions for New Energy 
Conservation Policies 


To make new energy conservation policies conform to the 
new energy conservation situation and attain the expected 
results, we must have a fundamental understanding of the 
economic situation and the characteristics of energy 
resource supplies and consumption in the 1990's. These 
characteristics can be»: .marized as: 


1. The controlled forma tion of an energy resource market, 
higher prices for energy resources, and movement toward 
international prices. 


2. The shortage of energy resource supplies, especially 
shortages of electricity and oi! products, will be hard to 
overcome in the near term. 


domestic history. Based on this requirement, China will 
have to conserve almost 40 million tons of standard coal a 


year. 


The starting point for energy conservation has already 
been raised higher and there have been substantial 
improvements compared to more than |0 years ago both in 

t levels and technical conditions, so there must 
be substantial increases im the capital and technology 
inputs required for further energy conservation in large 
amounts. 


4. In transforming enterprise operational mechanisms, 
concern for product markets and production costs will 
exceed attention to energy conservation and the 
restraining force of government documents will play an 
ever-smaller role. 


To face these new characteristics, the energy conservation 
policies of the past that were based on planned energy 
resource supply resinctions and dual-track energy resource 

prices, policies for conservation rewards based on planned 
ie Gun tilts fr Gabeieh Gaile of grades in 
administrative checks will all have to be reconsidered and 
we will have to study the new policies and measures that 
come forth in response to the new external environment of 
energy conservation. | offer the following proposals after 
preliminary survey research: 


A. Reinforce management of energy resource demand at 
the macro level 


Energy demand management involves forecasting the 
demand for energy resources and restricting certain types 
of consumption as well as increasing control over factors 
directly related to demand for energy resources. The 
methods used in existing energy conservation programs 
compute overall energy conservation rates and energy 
conservation objectives based on the requirements of 
economic growth and supply possibilities and then divide 
the energy conservation objectives into several parts 
including structural readjustment, reinforced manage- 
ment, and technical progress. Only a small portion of these 
many parts can be coordinated and controlled. Most can 
only be analyzed from statistical computations after the 
fact and even forecasting trends can be very difficult. As 2 
result, | feel that energy demand management should also 
be extended into increases of energy-using equipment in all 
industries and research on the relationship with the devel- 
opment of those industries to increase control over the rate 
and scale of growth in energy-using equipment in all 
indust@es based on the state's industrial policies and 
rational industrial structures to adapt them to the overall 
program objectives for energy resource supplies and con- 
servation. According to my research, there is a close 


interrelationship between increases in the capacity of 
energy-using equipment and facilities in most industries 
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and the development of those industnes. This means local 
areas and depariments musi prepare energy-using cquip- 
ment capacity growth programs when they are preparing 
economic development programs. including capacity pro- 
facie tee Galen tales, Wien, abs aes eaakdieed 
equipment, ovens, vehicles. clectnic power. and other 
oil-fired equipment, chemical industry, civilian, and other 

gas-using cquipment, and motive power, transportation. 
[idan cnbolerdicuiianiinseienen. Tasoventl 
scale of the rate of capacity increases of energy-using 
equipment and the corresponding increases im energy 
resource consumption should not cxceed the possibilities 
for increasing energy resource supplies. 


Controlling capacity increases of encrgy-using equipment 
18 also one way 10 guarantee overall results in our national 
economy. If the capacity of energy- using equipment 
increases too quickly, this ts a concrete indicator of blind 
development of an industry and a reflection of an overly 
large scale of investments, and will inevitably lead to 
will cause overall economic results to decline. We know 
that the direction of the deployment of the factors of 
production 1s determined mainly by market demand. but 
at the same time we cannot abandon implementation of 
coordination and control by the state's overall interests 
and industrial policies. This type of coordination and 
control is not interference in the economic activities of 
enterprises. It is instead obyective management by the state 
that 1s carned oul to guarantee coordinated development 
of our economy. 


whiny TD ny meh Eee 
energy conservation 

The state now invests over 2 billion yuan in capital 
through various channels in energy conservation projects 
of all types and enterprises invest over | billhon yuan from 
capital that 1s returned through depreciation. However, it 
is hard to state clearly how much profits and taxes these 
projects actually generate, how much is turned over to 
financial administrations, or how much energy has actu- 
ally been conserved (at present we can only provide 
Statistics ON energy Conservation capacity). This means 
that the state's invesiment im energy conservation is clear 
and 1s an actual financial outlay while the results of energy 
conservation are hidden in other places. For enterprises. 
the moncy they spend on energy conservation is an open 
account while the money they save 1s a hidden account and 
the money they carn is an unclear account and is not 
embodied with certainty in any location. Such a situation 
has made many people feel that energy conservation 1s “an 
account without substance” and that the amount of energy 
that 1s saved is a “supernatural number”. This type of 
situation harms the image of energy conservation and 
affects the enthusiasm of energy conservation workers. | 
propose that move quickly to establish an energy conser- 
vation fund system at all gvels and implement indepen- 
dent accounting for energy conservation investments and 
projects. The accounting period should begin with feasi- 
bility research to establish a project and end with the 
conclusion of the economic lifespan of the project. Inde- 
pendent accounting projects can carry oul wide- ranging 
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solicitation of bids from society for contractual responsi- 
bility on a coordinated basis. Thes can cause the results of 
energy conservation to be reflected. make u possible for 
capital to be accumulated for energy conservation. make 1 
casicr to rmplemeni encrgy conservation polices. provide 
guarantees for subsequent work and protective mianage- 
ment of energy conservation projects. and play a signifi- 
cant role mm ensuring the quality of proyects and invesiment 
results. 


I estumate that the momentum of rapid cconomax growth m 
China and its reliance mainly on a growth model of 
expanding the scale of investments wall not change im the 
short term. It wall also be hard to change the situation of 
depending primarily on domestic energy resources 10 support 
our economac development in the short term. Energy research 
supply shortages and rising proces are now unavonabic. In 
this type of situateon. energy conservation 1s no longer only a 
matter of benefits to society and environmental benefits. 
Surveys indicate that the engineering economic benefits of 
most energy Conservation projects are good and that spurring 
the formation of energy conservation ito a umigue industry 
1s also entirely possible. The tome 1s already mature and the 
tasks require us to reform. | offer the concrete proposal that 
the State Planning Commission's Energy Conservation 
Invesiment Company undertake the related professional 
tasks and establish local branch compamiecs and specialized 
companies. 


| learned through surveys that during the Sixth 5- Year Plan 
Beijing's No 2 Glass Plant imported technology with the 
State's support from the former West Germany and 
upgraded some of the equipment for the plant's No 4 
smelter at an investment of $.28 million yuan. Since going 
into Operation im July 1985, oi consumption per ton of 
glass has declined from the former 230 kg to 116.8 kg. a 
reduction of 49.2 percent. The melting rate was increased 
from the former 1.7 tons/square meter to 2! tons/square 
meter. The smelter’s lifespan was increased from 3 years to 
6 and “> years. During this period, besides paying off the 
loan in its entirety, the conservation of ou! alone may have 
produced benefits of more than 8 millon yuan. However. 
the useful lifespan of the smelter 1s now here, and a new 
project must be established for major overhauls and 
upgrading a mew project, but there will be many problems 
in raising the capital again, so it 1s best for the smelter to be 
shut down. 


The Beijing Yanhua Company's No | Chemical Industry 
Plant invested 13 million yuan during the Seventh $-Year 
Plan to carry out residual heat recovery and utilization. The 
residual heat was used to heat over 900.000 square meters, 
providing over 5 million yuan, . year from heating fees. so 
the economic and social benefits were extremely significant, 
Because the revenues and cipenditureswere placed in the 
enterprise's big common pot, the energy conservation 
departments and project units had to maintain and continue 
the project as well as apply to establish the proyect and rarse 
the capital. Local areas also did not have energy conserva- 
tion funds to provide subsidies. so nt was extremely difficult. 
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ard loans and achieve a substantial ammount of accumula- 
ton. The State Energy Conservation Investment Company 
iS now Conducting small-scale work trials on this arca and 
thy have broad prospects. They could now be expanded to 
at \cast the province and municipsisty level. and energy 
conservation scientific research and technical service 
departments can manage and assume responsibility for 
part of the work 


3. Formulate a mew energy conservation reward sysiem 
Among the large number of energy conservation policies. 
the most important policies are those for checking and 
rewarding personnel with direct responsibility for energy 
conservation. During the 1980's, China stipulated a policy 
of providing conservation bonuses based on allocation 
prices for the conservation of energy resources, with 3 to 8 
percent allocated to oi! and gas conservation and & to 15 
percent to electricity and coal conservation. It also stipu- 
lated a policy for a one-time reward for raring grades 
based on the gencral levels of energy conservation. While 
the amount was not large. it certainly played an important 
role in spurring grass-roots level energy Conservation work. 
Beying Printing and Dyeing Mill did mot have energy 
conservaiion awards prior to 1987 and was unable to 
motivate mass enthusiasm for energy conservation. Their 
consumption of energy resources was high. In 1988 the 
mull established an energy conservation imdicator checking 
and reward and punishment system that rewarded all 
technical upgrading for energy conservation, suggestions 
for rationalization, minor changes and reforms. timely 
reporting of wasted energy, and so on. The clear distinc- 
tion between rewards and punishments greatly improved 
energy conservation work. During a 3-year period from 
1988 through 1990. comprehensive energy conservation 
for their technology was reduced from 38 45 kg of standard 
coal per 10,000 meters of printed and dyed cloth to 31.78 
kg of standard coal, a reduction of 17.1 percent. Total 
energy consumption per 10.000 yuan im value of output 
dropped from 2.23 tons of standard coal to less than 1.9 
tons of standard coal. Yanshan Cement Plant has energy 
conservation awards of about 100.000 yuan per year and 
there have been substantial improvements in energy con- 
sumption and cement output and quality. with yearly 
economic benefits of more than 700,000 yuan. 


The above cxamples show that implementation of energy 
conservation reward and punishment policies 1s the key to 
motivating the initiative of personnel on the first line. The 
main sroblems that must be solved now are: 1) Improving 
the ; -thod of computing rewards based the amount of 
energy conserved at planned prices, 2) How to ensure 
continued implementation of the energy conservation 
reward and punishment system after expanding the deci- 
sion-making nghts of enterprises, 3) To give enterprises 
greater freedom. the state has stopped all inspection assess- 
ments and comparisons and siopped raring grades at 
gencral levels Jor energy conservation, so it@vill be hard to 
continue impiementing the method of one-time energy 
conservation rewards. Recent surveys have shown that 
many enterprises still want to retain the policy of compe- 
tition and rewards for energy conservation. so to make sure 
thal energy conservation work 1s not affected im a major 
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way. we must have a replacement method for the acw 
situation. | feel that on establishing a social reward system 
and strengthening energy conservation monitoring and 
management. the monroring and management of the past 
only contained rectificatson and punrshments for not con- 
forming to specifications within specified tume penods. so 
once way oul may be to consider whether or not to add the 
content of rewards for attamming supenor indices. 


Global Climatic Change and Energy Development 
in China 

9IOBOOVEC Bayne ZHONGGUO NENGYUAN JENERGY 
OF CHINA] in Chinese No $, 25 May 93 pp 10-14 


[Article by Zhu Bon [2612 2430] of the Chinese Academy 
of Scrences SAT Polocy and Management Scrence Institute: 
“Global Climatic Changes and China's Energy Resource 
Development™™'!} 


[Text] Beginning mm the 1990's, The Intergovernmental 
Clomatic Change Expert's Commission (IPCC) issued an 
extremely important report’?! that confirmed these two 
points regarding global climatic change’ 


1. The natural greenhouse cffect 1s definitely causing the 
Earth to be warmer than during other pernods. 


2. Gases discharged by human activity are causeng a stable rise 
im the concentration of greenhouse gases in the atmosphere. 


Although there 1s some indeterminateness and disputes 
within the scientific community regarding global climatic 
changes, the two conclusions outlined by the IPCC are 
without a doult the newest achievements m modern 
scientific research and will have a profound impact on the 
future development of human society 


Among the factors from human activity that cause changes 
in the concentration of greenhouse gases. the most impor- 
tant ones are the utilization of energy resources and the 
cutting of forests. Energy utilization also surpasses forest 
destruction. For thes reason, the world’s energy resources 
are facing a new topic: how to meet the challenge of 
climatic changes and form a new development strategy for 
energy resources within the global changes. As one of the 
world’s larger countries mm consuming and discharging 
energy resources, China 1s facing the same situation. 


1. Consumption of Mineral Energy Resources and 
Emissions of CO, 


Coal. petroleum, and natural gas are the primary contrib- 
wtors to emissions of CO,. According to a 1991 report by 
the United States Oak Ridge National Laboratory's 
Carbon Dioxde Information Analysis Center, nearly 6 
billhon tons of carbon was discharged from mineral fuels in 
1989"), Of this amount. discharges from coal and petro- 
leum accounted for a substantial proportion, 42 percent. 
and natural gas accounted for 16 percent! If forest 
destruction and other factors are added im. the total 
mecrease in carbon concentrations duc to human activity 1 
5.8 to 8.7 bilhon tons, which includes 5.2 to 6.2 bilhon 
tons from burning mineral fucts and 600 million to 2.5 
billion tons from cutteng forests'”!. By the year 2025. if no 
active measures are taken to reduce CO, emrissons, the 
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amount of carbon discharged could reach 9 to 12 bilhon 
tons. The amount of the increase would exceed cne-third. 
According to current projections. thes much of an crease 
in CO, concentrations would cause an average warming of 
0.45 to 1.3°C™. The contribution of mincral fucis to this 
would be around 80 percent. 


Mice of primary energy resources (not including biomass 
energy) in 1990. Of this amount. petroleum account for 
368 percent, natural gas for 2.7 percent. coal for 27.3 
percent, hydropower for 6.7 perccat. and nuclear power 
for 5.7 percent. Minctal fucis accounted for 85. 


| 


JIPRSCEN-93-410 
5 Nevember 1993 


gas (23.8 percent). coal (23.4 vercent). nuclear power (7.6 
percent). and hydropower (3.6 percent). China consumes 
8.6 percent of the world’s corsemodmy energy resources. 
one-third as much as the United States. The biggest 
characterzasc of Chona’s energy comsemption 1s that coal 
occupies the absolute dominant position. which mecreases 
our emissions of CO, 


A report issu-d by the Unned States Resources Institute in 
1992 provides a detailed lst of natsonal rankings for CO, 
emissions in the world. Although there are differences in 
the sequence of natsonal rankings by the amount of CO, 
emissions Compared to reports by the IPCC. the United 
States Congresssonal Technology Assessment Office. the 
United States Oak Redge Natronai Laboratory. and other 
organizations. they are basically consrtent. The United 
States, the former Sovect Umon. and China rank as the top 
three, which correspon, ‘o thew beng the world’s three 
largest energy resource consuming natrons (Table 1). 





Table 1. Top 10 Countries in CO, Emissions (1989) 



































Rooting Country Amount discharged (million toms) = As. 8 proportion of the world total Per capita Gischarges (toms) 
(percent) 
" Unned States 4 869 005 23 19 68 
2 Former Soviet | mon 3 804 001 174 13.6 
3 Chena 286.613 109% 2 
‘ Japan 1,040 $54 a8 8% 
5 Germany 4 028 44 1114 
6 India 61s e™% 30 077 
? t ngiand S68 451 26 one 
‘ Canada 455 $30 2 i733 
“ Poland 440 929 20 11.54 
10 Italy we 74? is 68) 
World 21.86) 088 100 42) 




















Source of data The World Resources Insitute. World Resources 1992-93. Oxford University Press. New York 199) pp 346-47 





China 1s now the world’s coal nation and 
consuming nation During past 10 years, China's coal 
industry has developed substantially. The biggest users of 
coal are industrial departments. accounting for over 40 
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conditions. precisely surveyed coal reserves. transportation 


levels. regoonal water resources. environmental protection 
requirements. and possible investments By combining 
these restricting conditions and applying the ultrmaic 
energy resource utshzation forecasting method. a general 
projection can be made of coal consumption levels mm China 
m the next 10. 20. and W years. which in turn allows 
derivation of China's greenhouse gases and (0), emrssons 
from coal m future periods. At the macro level. two conclu- 
sions can be established: |) China's coal industry will 
undergo significant growth im the future ti wil! grow at an 
annual rate of about 2 to 3 percent over the wew 20 years 
and will drop to | to 2 percent im the following 10 years. 2) 
Because of environmental protection requirements. coal 
production and utrlization will be subject to an ever-growing 
number of restrictions. From the perspective of CO, emis 
sions, we will simply have to redyge the amount of coal 
being consumed 


In a situation of global climatic changes. the developed 
countnes of the West have cach formulated goals for 


rewriting greenhouse gases and CO), emisons. The 
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formulation of these objectives conforms to the “Cli- 
matic Change Framework Treaty” passed by the United 
Nations in 1992. “The developed country signatories 
should lead the way in dealing with climatic change and 
its negative effects” is one of the principles in the treaty. 
The treaty points out rationally that “understanding that 
their economies are particularly dependent of the produc- 
tion of mineral fuels, using and exporting countries, 
especially the developing nations, face unique problems 
because of the actions they have taken to restrict emis- 
sions of greenhouse gases,” so full consideration should 
be given to the unique situations of the real needs of the 
developing countries’! China is a developing country, 
the consumption levels of its industry and residents await 
further improvement and its energy resources await fur- 
ther development, so it cannot implement policies and 
goals to restrict CO, like those in the developed coun- 
tries. However, while China is developing its national 
economy, reducing emissions of greenhouse gases and 
CO, conforms to our national interest and is required for 
protecting the environment of global existence. 


II. China's Future Energy Resource Development 
Strategy 

A. Objectives and programs for selection 

In a situation of global climatic change, while we are 
ensuring continued economic growth, reducing emissions of 
greenhouse gases and CO, are also the standpoints of the 
Chinese Government. During the past few years, the Chi- 
nese Government has adopted effective measures in the two 


areas of increasing energy resource efficiency and afforesta- 
tion. They will help reduce emissions of greenhouse gases 
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and CO,. However, because of the increase of mineral 
energy resources dominated by coal. there will be significant 
increases in China's emissions of greenhouse gases and CO, 
over the next 10 to 20 years. For 20 years after this, because 
the rate of growth in coal will slow and the amounts of other 
mineral energy resources we use will decline, emissions of 
greenhouse gases and CO, will also tend toward equilib- 
rium. In 2030, they will be equivalent to current discharge 
levels in the United States. Table 2 lists one projection of 
the amounts of greenhouse gases and CO, that China will 
discharge during the next 40 years, which are also a type of 
goal. To attain or surpass these objectives, a choice can be 
made from among the programs listed below. 


1. Continuing io develop mineral energy resources domi- 
nated by coal while at the same time reinforcing energy 
conservation, especially improving the ultimate utilization 
of energy resources. 


2. Substituting energy resources with low CO, emissions 
for energy resources with high discharges. such as substi- 
tuting petroleum and natural gas for coal. 


3. Developing non-mineral energy resources. Hydropower, 
nuclear power, wind energy, solar power, geothermal 
energy, and biomass energy all fall into the category of 
non-mineral energy resources. 


4. An integrated development model. This model combines 
the three models above. It means that, along with devel- 
oping mineral energy resources, we will be concerned with 
developing non-mineral energy resources (such as 
hydropower, nuclear power, etc.), and paying special atten- 
tion among mineral energy resources to the development of 
energy rescurces that have low CO, emissions (such as 
natural gas). 





Table 2. China's Projected Future Greenhouse Gas and CO, Emissions 




















Year Coal Consumption (Mice)” Coal Burning (Mice) CO? Emissions (Mic) | Greenhouse Gas Emissions (Mic) 
1990 753.41 640.40 416.90 694.83 
2000 964.47 819.80 $33.69 889 49 
2010 1,234.58 1,049.39 683.16 1,138.59 
2020 1,432.78 1,217.87 792.83 1321.39 
2030 1,662.83 1,413.41 920.13 1,533.55 

















” Assuming yearly growth rates in coal consumption of 2.5 percent for 1990-2010 and 1.5 percent for 2010-2030 





* Assuming that yearly coal burning accounts for 85 percent of the amount consumed, with basically no change from 1990-2030. 





when computing CO? emissions from coal burning, the CO? emission coefficients were referenced to the value chosen by the Chinese Academy 
of Sciences Energy Institute Environmental Office, which 1s 0.651 t-c/7,000 kcal. 





ae CO)? discharged from burning coal 1s 60 percent of the total amount of greenhouse gas emissions. 





B. Natural gas—the bridge for China's transition to a 
new energy resource system 


China's natural gas industry came into being after 1949 
and it has developed substantially. Our yearly output at 
present is 15.1 billion cubic meters (1992). However, 
compared to petroleum and coal, the development of 
natural gas lags far behind. Our output in quantitative 
terms is extremely poorly matched with China's national 
conditions. Natural gas accounts for just 2 percent of 
China’s energy resource consumption structure. One 


reason for China's lagging natural gas output is the 
inability of geological exploration work to keep pace. 
Generally speaking. there are equivalent underground 
reserves of natural gas and petroleum, with one part 
natural gas for each part petroleum. The world’s proven 
natural gas and petroleum reserves as announced in the 
year-end issue of OIL AND GAS MAGAZINE in 1990 in 
the United States were 13.491 billion tons of petroleum 
and 119.095.5 trillion cubic meters of natural gas. In the 
computations, 1,000 cubic meters of natural gas 1s equiv- 
alent to | ton of petroleum. The world’s oil-to-gas ratio ts 
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1.15, so there ts slightly more petroleum than natural gas. 
In each country, however, differences in geological explo- 
ration work mean there are substantial differences in 
Situations. This ratio is 1.54 in India, which has less gas 
than oil, but it 1s 0.17 in the former Soviet Union, which 
has far more gas than oil. It is 4.28 in China, so our natural 
gas reserves are smaller than those of petroleum. This 
figure shows that China has not done enough natural gas 
geological work, and it also shows China's great potential 
natural gas resources. Natural gas may become a new 
breakthrough point for China's energy resources!*!. 


C. Establish a non-carbon energy resource structure in 


There are three categories of non-carbon energy resources: 
1) Hydropower, 2) Geothermal, wind, solar, and other new 
energy resources, 3) Nuclear power. They are characterized 
by the outcome of their utilization not emitting carbon- 
bearing gases and the fact that they basically do not release 
gases that change the climate. Energy resources established 
on non-carbon energy resuurces constitute a non-carbon 


energy system. 


1. Hydropower. Hydroelectric power generation now 
accounts for 6.7 percent of the world’s primary energy 
resource consumption (1990), and it is the world’s most 
important non-carbon energy resource. During the 10-year 
period between 1977 and 1987, the world’s hydropower 
output increased by 40 percent. The world’s biggest 
hydropower-producing nations are the United States. 
Canada, and former Soviet Union. 


China is rich in water conservancy resources and ranks 
first in the world. China has theoretical reserves of 
680,000MW, which includes 370,000MW in developable 
reserves. The hydraulic resources we have developed so far 
comprise 6 percent of our developable resources. Although 
there are drawbacks in the geographic distribution of 
China’s hydropower resources, with about 68 percent of 
our hydropower being concentrated in the hard to develop 
southwest China region, China still has sufficient 
hydropower resources. which include small-scale 
hydropower resources that are broadly distributed 
throughout all areas of China. The powerful resources of 
the Chang Jiang, Huang He. and other large water systems 
flow through many provinces and autonomous regions. 
The Chinese Government is now working on the Chang 
Jiang Three Gorges Hydropower Project, and when com- 
pleted the Three Gorges Hydropower Station (with an 
installed generating capacity of 17,680MW and yearly 
power output of 84 billion kWh) will surpass the world’s 
biggest hydropower station at the present time, Itaipu 
Hydropower Station in Brazil (installed generating 
capacity of 12,600MW and yearly power output of 7! 
billion kWh), so it is an important contribution to China's 
establishment of a new energy resource system. 


2. Geothermal, wind, tidal, and solar power. Afier the 
1970's, there was a surge in the world’s utilization of 
geothermal energy. From 19/0 io 1988, the geothermal 
power generation capacity in the United States increased 
from 78MW to 2.409MW., and it is expected to increase to 
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6,.800MW by the year 2000!'°. China is a country with 
relatively abundant geothermal resources. After the 
1970's, development of Tibet's Yangbajing [Yangbajan] 
geothermal field, operation of geothermal power plants in 
Guangdong and Beijing, and utilization of geothermal 
water in Tianjin, Fujian, and other locations are indica- 
tions that geothermal utilization technology in China has 
attained maturity. 


The world’s installed wind power generating capacity was 
about |,760MW’ in 1989 and is mainly concentraied in the 
United States. The United States Electric Power Institute 
has forecast that the market demand for electricity gener- 
ated by wind power could reach 21,000MW by the end of 
this century''"), India plans to develop 5.,000MW of wind- 
generated electricity prior to the year 2000. China has 
about 260,000MW of useable wind power resources con- 
centrated mainly along the east coast and its islands. the 
Qinghai Plateau, and parts of northwest. north. and north- 
east China''?), There is a long history of wind power 
utilization in China, with windmills being used to collect 
water in ancient times. After the 1970's we developed a 
small amount of wind-powered electricity generation 
devices, and the development of China's abundant wind 
energy resources is a topic for the future. 


China also has rather abundant tidal energy resources 
equivalent to about one-tenth of our wind energy 
resources''*! that are distributed in our many harbor and 
gulf regions, mainly concentrated along the Zhejiang and 
Fujian coasts. After the 1970's China built several tidal 
power stations that laid a foundation for China's develop- 
ment of tidal energy. 


Sunlight has enormous energy potential and is not an 
energy resource that pollutes the environment. The pros- 
pects for its future development are inestimable. 


3. Nuclear power. Looking at nuclear power technology 
from its birth to its emergence. it has developed in a 
significant manner in the world during roughly one-half 
century. According to statistics from the International 
Atomic Energy Agency, there were a total of 424 nuclear 
power plants in operation in the world in 1990 with an 
installed generating capacity of 324.496MW and another 
83 under construction''*), Connection to the grid and 
power generation began at China's Qinshan Nuclear 
Power Plant in 1992, opening a new route for nuclear 
power in China. 


Decisions regarding nuclear power have encountered dif- 
ficulties, mainly because of nuclear safety. the high one- 
time investment. and the long-term loans that are 
required. Nuclear power is in a state of stagnation in 
certain countries. Nevertheless, nuclear power 1s still an 
energy resource that has developed the most quickly in the 
world''*!. In a situation of global changes. because nuclear 
power does not emit greenhouse gases that affect climatic 
changes, it is once again receiving calls for support. 


IIl. Policy Measures That Can Be Implemented 


The policy measures listed below will help reduce emis- 
sions of greenhouse gases and CO, and substitute energy 
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resources with low carbon emissions for energy resources 
with high carbon emissions to ultimately establish a non- 
carbon energy resource system in China. 


1. Taxation policies. There are three types of taxation that 
can be implemented: 


1) Regular energy resource taxes; 2) Carbon taxes; 3) Initial 
purchase taxes. Regular energy resource taxes are taxes 
collected on mineral fuel resources and carbon taxes deal 
directly with carbon emissions per unit of energy 
resources. Both of these are fuel taxes. Their implementa- 
tion would help improve energy resource efficiency and 
reduce consumption of energy resources. Implementation 
of a carbon tax could also spur a transition in our energy 
resource structure from high carbon emission mineral 
energy resources to low carbon or no-carbon energy 
resources. For example, China could implement the fol- 
lowing carbon tax starting in 1995: 


Tax target: mineral energy resources; Implementation 
schedule: begin | January 1995; Tax rate: 1.00 yuan 
renminbi/ton, 1995, 15 yuan/ton for coal, 10 yuan/ton for 
petroleum, and 7 yuan/ton for natural gas. Implementz- 
tion would continue for 5 years and the tax rate woula 
increase by 10 percent each year. Tax reductions and 
exemptions can be given to high energy-consuming 
industry supported by the state. Undoubtedly, this method 
would aid in the development of China's natural gas, 
hydropower, nuclear power, and new energy resources. 


The initial purchase tax involves using the perspective of 
consumers to spur a transition to a mew energy resource 
system and achieve improvements in energy resource 
utilization and reductions in carbon emissions. 


2. Financial stimulation policies. The government can use 
a variety of financial stimulus methods such as reduced 
taxes, allocation of low-interest loans, direct subsidies, and 
so on to effectively control the fuel market and help extend 
low CO, emission energy resources and energy technology. 


3. Market licensing systems. In a market licensing system, 
the government determines the amount of carbon emis- 
sions from energy resource consumption. Energy con- 
sumers can purchase a variety of energy resource licenses. 
If demand for energy rises, the price of the licenses can be 
increased to make prices to reflect the objective of low 
carbon emissions. The licenses are usually appropriate for 
big fuel consumers and can be openly transferred. The 
United States has now adopted this method to restrict CFC 
emissions. 


4. Regulations and standards. Formulating various regula- 
tions and standards like lighting standards, vehicle engine 
efficiency and structure regulations, and so on can effec- 
tively eliminate and reduce activities with high CO, emis- 
sions. 


5. Research, development, and management. Through 
research, development, and management, the state can 
spur new low CO, emission and non-carbon energy 
resource technologies and accelerate the process of exper- 
iments to adopt new technologies and commercialize 
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them. In fact, the long-term quality of climatic changes 
obviously make R&D especially important. 


6. Information exchange and education. Using informa- 
tion exchange and education as a policy measure can raise 
the levels of decision makers in energy resource utilization 
departments and help them in considering how to pur- 
chase, lease, and utilize energy resources. This type of 
measure can also effectively raise the levels of under- 
standing of all people about using energy resources and 
reducing CO, emissions. 


Even more important is that reducing CO, emissions in 
existing energy resource utilization, substituting low 
carbon emission energy resources for high carbon emission 
energy resources, or developing new non-carbon energy 
resources all require enormous investments. For a large 
country, this sum of money could exceed 10 billion or even 
100 yuan. For China, which is now developing, this is the 
thorniest problem. The direction is correct and we should 
use the opportunity for action. 
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Yunnan Power Begins Flowing to Guangdong 
936B0124A Kunming Yunnan RIBAO 
in Chinese 12 Aug 93 p 1 


[Article by Zhu Xiangwei [2612 4382 0251] and Miao 
Xiaoyang [4924 2556 7122]] 


[Excerpt] The news that the first unit of the Manwan power 
station is now operating, the early-stage work for the Dacha- 
oshan hydropower station is proceeding smoothly, the 
project to transmit power to Guangdong is developing 
normally, and construction of the 10.5 million ton-per-year 
coal mine at Laochang, Fuyuan has begun, announces the 
fact that Yunnan is riding the crest of reform and on its way 
to becoming a major energy province. 


Energy is the foundation of China's economic develop- 
ment. In the last decade, the provincial government has 
made a great effort to develop the energy industry. Fore- 
most was the effort to develop hydropower in Yunnan, 
which has the second richest hydropower resources in 
China. In 1984, Yunnan initiated a national-provincial 
joint venture to develop the Lancang Jiang, and in 1985 
started to build the Manwan power station. On 30 June, 8 
years later, Manwan’s first unit was put into operation, and 
its second unit could be ready to generate power by year's 
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end. While construction of Manwan was going on, the 
provincial government organized the effort to investigate 
and survey the hydropower resources of the entire Lancang 
Jiang, and finished the Yunnan part of the plan to build 
two reservoirs and eight cascade stations there for a total 
installed capacity of 14,.960MW., which can assure produc- 
tion of 7,130MW, or 73,773,000,000 kWh per year. 
Besides Manwan going operational, the Dachaoshan 
power station project is in full gear, and the early-stage 
work for the Xiaowan, Jinghong, and Nuozhadu stations is 
moving along. The Jinghong power station, when com- 
pleted, will be the hub for navigation and electric power 
connections to Southeast Asia and will be able to send 
large quantities of power to Southeast Asia. According to 
preliminary estimates, when the eight cascade stations on 
the Lancang Jiang come on line, besides fulfilling Yun- 
nan’s needs, they will be able to send large amounts of 
power outside of the province and outside of the country. 


Thermal power is also developing at a fast pace. In the last 
few years, the Kunming and Xiaolongtan power plants 
with a total installed capacity of over 800MW have been 
built. Also under construction or on the drawing board are 
the Yangzonghai power plant energy-saving renovation 
project, and the Qujing, Xuanwei, and Kaiyuan power 
plant conversion projects, which when completed will have 
a total installed capacity of nearly 2,.000MW. The Zhao- 
tong No. |, No. 2, and No. 3 power plants are also 
scheduled for construction, and collectively they will have 
a total installed capacity of 3,600MW. They will be the 
largest pit-mouth thermal power piants in the southwest, 
and in addition to supplying local power needs, they will 
supply most of their power to outside of the province, and 
they will become another important power-export base. 


Another indicator that Yunnan is on its way to being a 
major power resource province is the fact that coal produc- 
tion is growing rapidly. In recent years, the coal industry 
adopted the policy of putting state-operated and rural- 
operated enterprises on an equal footing, and last year coal 
production reached 23 million tons, and is expected to be 
near 30 million tons this year. To lift coal production to 
even higher levels, construction of the Fuyuan coal mine 
with an annual output of 600,000 tons was begun; next year, 
the Xianfeng open-pit coal mine at Xundian, which will 
produce 3 million tons per year, will go operational; and 
construction of the 10.5 million tons-per-year Laochang, 
Fuyuan coal mine, and the 30 million tons-per-year Zhao- 
tong lignite mine is about to start. When these coal mines 
are completed, Yunnan’s annual coal production could be 
about 80 million tons, and that will make Yunnan one of the 
few provinces in China producing nearly 100 million tons of 
coal per year. [passage omitted] 
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Zhejiang’s Xiaoshan Fires Up First 125MW 
Generator 


936B0116B Hangzhou ZHEJIANG RIBAO in Chinese 
30 Jul 93 pl 


[Article by correspondents Meng Yabin [1322 0068 1755] 
and Zhang Jianhua [1728 3386 5478]] 


[Text] Zhejiang Province has bolstered its electric power 
generating force with the Xiaoshan power plant's No | 
125MW unit which joined the grid and began generating 
power on 29 July, | 3 months ahead of the official schedule, 
logging one of the fastest completion records for a unit of 
its type in all of China. 


This new power plant, located at Xiaoshan, Linpu, has a 
planned installed capacity of 850MW, with two 125MW 
coal-fired units to be installed in the first-stage, and is a 
joint venture between Zhejiang Province and Xiaoshan 
Municipality. It is the first project in Zhejiang financed 
through a province-county joint venture, and the first 
construction project to implement an ownership and 
responsibility system in the province. 

This key provincial construction project was a basic indus- 
trial project set up for Zhejiang’s Eighth 5-Year Plan. 
Through the concerted efforts of the builders the construc- 
tion period was reduced, and quality and costs were effec- 
tively controlled. Coming on line ahead of schedule, the No 
1 unit of the Xiaoshan power plant will be a timely assist for 
the “double summer” consumption season in Zhejiang. The 
No 2 unit will up and running by the end of the year. That 
will wind up the first-stage of construction one year ahead of 
schedule, and make Xiaoshan power plant a great electric 
power resource for the city of Hangzhou. 


Despite Big Gains, Problems Remain for Anhui 
Power Industry 


936B0116A Hefei ANHUI RIBAO in Chinese 29 Jul 93 p 2 


[Article by Anhui Electric Power Bureau Chief, Chen 
Wengui [7115 2429 6311]] 


[Text] Since the 3d Plenary Session of the 11th CPC. the 
Anhui Province electric power industry has made great 
progress, and now has a large unified extra-high voltage 
network with large units. The network's generating capa- 
bility, technical facilities, degree of automation, and eco- 
nomic efficiency are remarkably advanced. From only 
1979 to 1992, 6.17 billion yuan were invested in capital 
construction on the provincial electric power system, and 
installed capacity was increased by 3,165MW, 1.7 times 
that of the entire 30 years before the reforms. 


The successful development of the Anhui electric power 
development industry is impressive, but numerous prob- 
lems and difficulties are yet to be faced. The chief one is 
the low level of consumption, which has remained at about 
6.6 percent since the Seventh 5-Year Plan, while the 
annual average growth of the industrial and agricultural 
gross value of output for the province as a whole has been 
14.26 percent. In 1992, per capita consumption was only 
368 kWh, 236 kWh less than the average for the whole 
country. The chief reason is that investment in electric 
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power construction, and volume of new installed capacity 
have been trailing behind Zhejiang, Jiangsu, and Shanghai 
year after year. 


For Anhui to reach its out-year targets of a 44.9 billion 
kWh consumption level and an installed capacity of 
9.200MW by the year 2000, over 2,105MW of new oper- 
ating units will be needed in the Eighth 5-Year Plan, and 
about 3,600MW must become operational in the Ninth 
5-Year Plan. While power sources are being built in the 
Eighth 5-Year Plan, power transmission and transformer 
projects will have to install about 600 kilometers of new 
220 kV transmission lines, eleven transformer facilities 
amounting to 1.29 million kva, and bring 220 kv electric 
power supply to essentially every location in the province. 
The aim is to basically cover the whole province with a 
power grid by the year 2000, so that no places and no 
households are left without electricity. To make this a 
reality, the following actions must be taken: 


1. Promote technological advancement and tap existing 
power supply potential. For power output: advance and 
improve management, use new technology and new facili- 
ties, and perfect and make even further reforms in the 
handling of units; take the approach of “replacing the small 
with the large”, and replace the medium- and low-voltage 
units and convert the small units into heating units. For 
power supply; accelerate the construction of transmission 
and transformer grids under 220 kV, increase the area of 
grid coverage, give special attention the construction and 
conversion of grids in large- and middle-sized cities and 
low-voltage grids in rural areas, raise the level of automation 
and safety, and operate grids economically. Take an active 
part in social conservation of electricity. 


2. Use a variety of means to raise funds for electric power 
and do it more quickly. At present, levying taxes for power 
construction funds and operating receipts (including 
receipts through tax exemptions) is the main source of 
funding electric power in Anhui. The various levels of 
government and departments involved will continue to 
explore other avenues, by going after large and small 
“China energy” funds, encouraging and attracting outside 
commercial investments; support for “the principle of 
more investments, more consumption™ must be con- 
tinued, investments and consumption must be linked 
together, and profits for investors must be guaranteed: 
emphasize grid construction, increase the development of 
transformer projects under 220 kV; work out reasonable 
relationships and raise the investment capability of the 
Provincial Electric Power Bureau (corporations). 


3. Strengthen the electric power industry's ability to repay 
loans, and build up some equity for electric power con- 
struction. N-..onal and provincial authorities must get 
serious abv ut raising the electric power industry's ability to 
repay loa 1s. This is the only way to solve the problem of 
insufficie, 1 investments, maximize the performance, and 
speed up 1 ve development of the electric power industry. 
As it sorts out, the “changing of allotments into loans” will 
be sustained at about 30 percent or more of the total 
investment in electric power construction; and beyond 





POWER NETWORK 


electric power projects go operational. That is essential to 


supply of coal for electric power is a limiting factor in the 
Anhui power industry, and it is getting worse. There must 
be faster development of coal mines for electric power in 
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5. Level out the peaks and valleys, and raise the ratio of 


liveluhood and lighting should not be overly restricted, but 
administration should be improved, and appropriate con- 
trols should be applied to hold down the excessive growth 
of consumption for non-productive uses. 


6. Hydropower should be actively developed to make up 
for the shortage of thermal power. Because there is little 
hydropower in Anhui, there is little power switching, and 
thermal power is the workhorse for handling peak loads. 
There should be an earnest effort to develop hydropower 
to share peak loads. At present, Anhui ts actively involved 





JPRS-CEN-93-010 
5 November 1993 


Qinghai To Harness Hydroelectric Power 
40100005C Beijing CHINA DAILY in English 11 Oct 93 p 4 


[Article by staff reporter Tan Hongkai; first two para- 
graphs are CHINA DAILY introduction] 


[Text] While South China is striving to catch up with 
Asia's four dragons, the Qinghai-Tibet Plateau is working 
to pull itself out of poverty. 


CHINA DAILY staff reporter Tan Hongkai recently returned 
from a two-week visit to Qinghai Province. The third article 
of his five-part series tells about hydroelectric power devel- 
opments on the upper reaches of the Yellow River. 

As if in compensation for its isolation, Qinghai is endowed 
with abundant water resources capable of producing vast 
amounts of hydroelectric power. 

Many rivers, including the Yangtze and Yellow rivers. 
emanate from the Northwestern province. 


“The current 84.2-billion kilowatt-hours annually gener- 
ated energy is only eight per cent of its potential,” said 
Zhang Yunxiang. chief engineer of the Qinghai Electric 
Power Bureau. 


In the next two decades, the province has planned to 
complete 13 large and medium-sized hydroelectric power 
Stations on the upper reaches of the Yellow River. 


This will boost the local power supply and help prevent 
power shortages that are expected to come with large-scale 
exploitation of local resources. 


Ninety-one percent of the province's electricity-generating 
Capacity is concentrated in the Qinghai Power Supply 
Network, which covers less than |2 per cent of the territory. 


In Golmud, Qinghai's second largest industrial base and 
electricity consumer, only four percent of the province's 
electricity was generated in 1992. 


Meanwhile, nearly 20 percent of the province's farmers 
and herdsmen are living without electricity. 


Demand for electricity has grown faster than economic 
growth duc to most growth coming for the metallurgy 
sector, which consumes more energy and yields lower 
profits than other industries. 


These problems should become more acute as the govern- 
ment has chosen resource processing as the province's 
primary industry. 

It 18 estimated that in the next two years the local power 
supply will fall shor. of demand by | to 1.2 billion 
kilowatt-hours. 


Fortunately there is the Yellow River. With a third of the 
river in Qinghai, it is the province's major source of 
hydroelectric power. 

From Longyangxia to Sigouxia at the Qinghai-Gansu 
border, the pr: vince plans to build six large hydropower 
Stations and seven medium-sized ones with a total 
installed capacity of |! million kilowatts and an annual 
electric energy production of 36.5 billion kilowatt-hours. 
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The 1.28-million-kilowatt Longyangxia Hydroelectric 
Power Station, the first on the upper reaches of the river 
which began operation in 1987, has the highest dam. 
largest storage capacity and the largest per unit capacity of 
all hydroelectric stations in China. It also ranks first in 
Asia in terms cf storage capacity. 

A larger dam is under construction at Liyiaxia, 108 kilo- 
metres downstream from Longyangxia. It is scheduled to 
Stari operations by the end of 1995. 


The 2-muillion kilowatt station will help reduce power short- 
ages during the Ninth Five-Year Plan period (1996-2000). 


But experts say that the supply of electricity will not keep up 
with demand if more stations are not built by the year 2000. 


Feasibility studies have been completed for the 3.72- 
million-kilowatt Laxiwa hydroelectric station. the 1.5- 
million-kilowatt Gongbaixia Hydropower station. the |- 
millson-kilowatt Jishixia power station and a 160.000- 
kilowatt station at Nina. 


Construction of the first two will begin during the Eighth 
and Ninth 5-Year Plan periods. 


Seven tilometres below Lijiaxia, the planned 150.000- 
kilowatt Zhiganglaka power station is awaiting examination. 
Compared with dams in other areas, cost of dam-building 
on the upper reaches of the Yellow River is much lower. 


Except for Longyangxia. for the 13 planned power stations 
every 10,000 kilowatts of capacity means the flooding of less 
than 1.5 hectares of arable land, 10 percent of the nationai 
average area flooded for the same capacity in 1990. 


The low population density has greatly reduced the cost of 
resettling people from flooded areas. 


But unlike the Longyangxia power station. which was 
funded entirely by the state, the cost of the Lijiaxia dam 
must partly come from its main beneficiaries: Qinghai. 
Ningxia, Gansu and Shaanxi. 

Taking inflation into consideration, the Lijiaxia project 
demands a 4.6-billion-yuan ($790 million) investment. 
Though the central government has promised to foot 80 


percent of the investment, the remaining costs are a 
significant expense for the four poor regions. 


Qinghai’s annual gross national product is less than 10 
billion yuan ($1.75 billion). 


Delayed payment by provinces have already caused a 
shortage of equipment in the construction of Lijiaxia, 
according to Yuan Shuting, general engineer of the Lijiaxia 
project. 

To make up for the lack of local fund, Qinghai 1s actively 
secking overseas investment. 


Experts with the Longyangxia Hydroelectric station said 
harmful ecological effects of dam building on the Yellow 
River will be minimal. 
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Dams on the upper reaches of the Yellow River hardly 
affect any aquatic life, they said, since very few organisms 
can live in the cold water on the plateau. 

Experts argued instead that dams will improve the river's 
ecology. 

In the Longyangxia area evaporation used to exceed rain- 
fall. The dam there has reduced sand storms and diverted 
water to once-barren hills. 


Manwan: First Big Station on the Lancang Jiang 
936B0110A Beijing SHUILI FADIAN [WATER 
POWER] in Chinese No 6, 12 Jun 93 pp 4-5 


[Article by Li Eding [2621 7725 7844], director of the 
National Hydropower Engineering Society] 

[Text] The first big 1,000 MW hydropower station on the 
Lancang Jiang, the Manwan station, is about to reach its 
first unit operational target, and not only will it supply 
much needed electricity for Yunnan’s accelerated eco- 
nomic development and make a great contribution in 
exporting power to the cast from Yunnan, it also lays the 
groundwork for the development of the Lancang Jiang. It 
has great significance in lifting China's hydropower con- 
struction to a new level, and in boosting the effort to reach 
the total installed capacity figure of 80,000 MW by the 
year 2000. The various levels of leadership and local 
people extend their heartfelt congratulations and support 
for the construction of Manwan, and their sincere respect 
to the workers who struggled for so long to undertake the 
survey, design, engineering, scientific research, manage- 
ment, and population resettlement for the Manwan 
project. 

Yunnan Province is very rich in natural resources, having 
a wealth of land, mining, biological, and hydropower 
resources. It is foreseeable that a vigorous development of 
hydropower resources will stimulate the development and 
utilization of other natural resources and is the way to 
invigorate the accelerating economic development. In the 
early 1980's, the leadership of Yunnan Province already 
had this well in mind, and made the correct and necessary 
policy decisions, launched the development of the Lancang 
Jiang from Manwan, overcame the existing financial prob- 
lems, created a model of local and central joint investment 
for hydropower, and lobbied for an earlier development of 
Manwan. Thereafter, in like-minded determination and 
foresight, they expanded their sources of investment (in 
cooperation with Guangdong), and promoted the construc- 
tion of Dachaoshan and Xiaowan. Carrying out Comrade 
Deng Xiaoping’s southern tour speech and the spirit of the 
14th National Party Congress, and giving maximum play 
to the reform and acceleration of economic construction, 
were all the more difficult, at a time when the total 
installed capacity of the whole province was less than 
4,000 MW (hydropower was less than 2,500 MW), per 
capita installed capacity was only 0.1 kW, annual power 
Output per capita was less than 350 kWh. When Manwan is 
finished and operating (the first stage being 1.250 MW), it 
will increase the power supply of the whole province by 
over 30 percent (hydropower by 50 percent), giving timely 
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relief to the serious power shortage. and bring the power 
needed for the accelerated economic development up to 
where it should be. Manwan will be the main supply point 
for “sending Yunnan power to the cast.” and when it 
comes on line a small amount of power can be sent to 
Guangdong, which will set the course for “sending Yunnan 
power to the cast” as soon as possible, and the expenence 
gained will help to pave that road, and at the same time, 
that will work in the other direction to encourage the rapid 
development of the Lancang Jiang. 


The Lancang Jiang is the storehouse of hydropower in the 
southwest, and theoretically, its hydropower resources 
within China amount to 36,560 MW, of which 25,500 MW 
isin Yunnan. The three reservoirs and | 4 cascades recom- 
mended by the Kunming Academy, would have a total 
installed capacity of 22.020 MW. The province and min- 
istry jointly gave their approval to develop, initially, two 
reservoirs and cight cascades on the middie and lower 
reaches (within China) for a total installed capacity of 
14.960 MW and an output of 7.38 billion kWh per year. 
The Lancang Jiang has a steady flow with little sediment, 
a deep fall, and excellent geological advantages for con- 
struction. Reservoir inundation will be small (averaging 
for the eight cascade stations, for every 10 MW. 66.6 mu of 
land will be flooded and 39 people resettied), and for this 
reason the cost of building the stations will be minimal. 
The economic indicators are excellent {according to 1990 
cost estimates, the investment for every 1,000 Watts will 
be 1.300 to 2,200 yuan, Manwan will only be 1,333 yuan 
per 1,000 Watts, the lowest of any of the large-scale 
hydropower station in the country). A fast paced develop- 
ment of the Lancang Jiang is an urgent matter for the 
whole country as much as Yunnan, and the development 
of the Lancang Jiang within China's border will be a 
stimulus for the hydropower and navigation development 
of the Mekong as well. Manwan is the first big station on 
the Lancang Jiang. and when up and running, it will 
benefit the further development of the Lancang Jiang by 
bringing more attention to the Lancang Jiang. and encour- 
aging the building of other cascade stations there, espe- 
cially the Dachaoshan, Xiaowan, Nuozhadu, and Jing- 
hong. which will make an important contribution to the 
economic development through the 90's and the beginning 
of the next century. Building Manwan will also be good 
practical experience and training for the building of other 
large stations on the Lancang Jiang. Of its many valuable 
lessons will be the raising of funds, new contracting and 
engineering management systems, methods of mobilizing 
local resettlement, and new planning, engineering, and 
installation technologies. All of these things will provide 
guidance for other hydropower enginecring. It will also 
provide the power for transportation, telecommunica- 
tions, flood prevention. and engineering, as well as sending 
Yunnan power to the cast, and will lay the groundwork for 
the ciher stations on the river. In a word, the building of 
Manwan will show the way for all subsequent activity on 
the Lancang Jiang. 


There is much excitement about China's hydropower 
development, but there still are many obstacles to its 
progress. China is rich in hydropower resources and the 
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advantages of hydropower are being ever more 
In the central document, for adjvsting indica- 


tions, and laying a strong foundation for a large increase in 
installed capacity through the 90's. Bringing six Manwan 
units on line in succession, while stepping up carly stage 
work on Dachaoshan, Xiaowan, and Nuozhadu, to get 
them built at an carly date, accords with the spirit and 
requirements for major emphasis on developing 
hydropower expressed in that document. It is expected 
that overlapping the development of the many cascades on 
the Lancang will soon be a reality, and that will make a 
great contnibution to hydropower development nation- 
wide. National installed hydroelectric power capacity, 
which was up to 40,000 MW by the end of 1992, had been 
increasing at the rate of 1,000 MW per year, and that rate 
increased to over 2,000 MW per year during the last 2 or 3 
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years, but this year and in the years that follow, a 3,500 to 
4,000 increase will be needed to reach 80,000 MW by the 
year 2000, toward which goal Manwan will be making its 
contribution, and even greater contributions from Lan- 
cang will be awaited in the future. 


Getting Manwan into operation has not been casy. It has 
been a struggie, not the ‘east because landslides on the left 
of Manwan, not fearing difficulties, and exalting a spirit of 
“solidarity, breaking through, facing reality, and fealty,” 
bravely overcame the challenges of diverting and chan- 


metal structures and electrical machinery, and in the end, 
reached their targets on schedule. Expressions of admira- 
tion and congratulations are again in order for the “people 
of Manwan.” 
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On the Technica! Superiority of Domestic Power 
Plant Equipment 


936B0102 Beying DONGLI GONGCHENG /POWER 
ENGINEERING] in Chinese Vol 13. No 3, 15 Jun 93 pp 1-7 


[Artucle by Zhao Zhiyi [6392 0037 0001] of the 
Municipality Economics Commission and Wang juc [3769 
6030) of the Ministry of Machine-Building Information 
Instutute: “On the Technical Superiority of China's 
Thermal Power Equipment and Its Development™] 


[Text ]Abstract 


With a prerequisite of confirming the superiority of 
China's available thermal power equipment, we point out 
the lags that exist. Catching up and surpassing can spur the 
development of China's power generation equipment 
S&T. We emphasize an optimum matchup with power 
plant engineering requirements. We examine the future 
prospects for important power plant equipment and offer 
some proposals for power plant development. Tables: 7. 


Key terms: Thermal power generators, high-power steam 
turbines, thermal power plants, large-capacity boilers 


1. The Superiority of China's Existing Thermal Power 
F quipment 


Through decades of arduous struggle since our nation was 
founded, and especially since reform and opening up. 
China's electric power industry has developed in a huge 
way 7nd China has now attained relative superiority in 
thermal power equipment. The main indicators are: 


1. China's total installed generating capacity of power 
generation equipment at the end of 1991 was 151,473MW, 
which includes a thermal power installed generating 
capacity of 113,S90MW. Chinese-made generators 
account for 76.6 percent (generators 6MW and larger) of 
this thermal power installed generating capacity. 


2. In 1991, China's installed generating capacity increased 
at an annual rate of 13.583MW (including 11,746MW in 
thermal power). 
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3. During the Seventh 5-Year Plan. China imported com- 
plete sets of 300MW and 600MW thermal power sub- 
critical generator technology from Westinghouse (WH) 
and Combustion Engineering (CE) in the United States 
and all of the tested generators have now been placed into 
operation. In 1987, China also brought in technology when 
purchasing thermal power super-critical generators and the 
first super-critical 600OMW thermal power gencrator al 
world levels of the mid-! 980"s was placed into operaison in 


Shanghai in July 1992. 

Al the same time, many provinces and municipalities. 
especially the Huaneng Group. imported thermal power 
generators from world-famous plants—Miutsubishi. 
Alsthom, GE, Foster Wheeler. and other groups. China's 
power grids have now installed and placed into operation 
several advanced large power gencrators of many types from 
countries throughout the world. In Guangdong Province. 
which 1s leading the way in reform and opening up. the 
market economy has changed the stipulation that power 
plants restrict their use of oi! for fuel, and diesel generators, 
gas-fired turbine generators, and integrated combined-cycle 
generators are now developing in a flourishing way. The 
various types of generators in Mainland China's power grids 
epitomize the world’s power plant generator products. 
These generators supply China with electric power and they 
have provided the best available source material for China's 
development of power plant SAT. 


Il. Recognize Lags, Push Forward 

While significant achievements have been made in China's 
thermal power equipment, we must recognize that China's 
thermal power gencrators still lag substantially behind 
compared to generators imported from foreign countries. 
In 1991, standard coal consumption to supply power from 
power plants larger than 6.000MW [as published] was 424 
g/kWh, whereas the design coal consumption of WH 
technology generators imported during the Seventh 5-Year 
Plan is 330 g/kWh, so it ts apparent that China's thermal 
power generators have taken a major step forward. but we 
still have to make an enormous effort. Table | outlines the 
technical economics performance of China's large thermal 
power generators during the past few years. 





Table 1. Summary Table of the Technical Economics Performance of China's Large Thermal Power Generators 




















Rani Power Plant and Capacity. Steam Turbine Bowler Actual Coal Plant 
Cenerstor MM Coal Efficiency, C onsemption Electricity 
( onsemption percent To Generate’ Use. percent 
kCal/ik Wh Supply Power. 
a/kWh 
Cearanteed Measured Design value Measured 
design value value value 
, Shiheng imported 300 1,930 1933.69 87.0 88.27? 340/364 $53 
generator - 
2 Pingxu 600 1,912 1.9134 87.93 8902 " 338/359 
generator 
} Yaomeng imported woo 1874 1,872 91.58 si2/3M 7.01 
generator 
4 Baogang imporned 350 1,917 1942/1917 w4a/tisb 406 
generator 
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Table 1. Summary Table of the Technical Economics Performance of China's Large Thermal Power Generators 

















(Continued) 
Raai Power Plant and Capacity. Sicam | erdine Bowie Actual ( ea! Pes 
Genersior Mw Coal Efficieacy. Electricity 
percest Te Generate Use, percent 
Cali Wh Seppty Power. 
ete 
Cuaranteed Measaered Desage valer Measered 
Gesign ‘aive valor veler 
5 Huaneng Fuzhou 350 1688 1872 25 93.% 322/337 432 
imported generator 
6 Huaneng Nantong 350 1,906 1.9044 93.7 93.61 33s $.13 
imported generator 
7 Huaneng Dalian 380 1871 1859.1 23 93.66 vise 3 
imported generator 





























“Using coal’s high heat value as a benchmark 





Table | shows that the steam turbine of the Mitsubishi 
generator at Baogang, which went into operation in 1983, 
has a design heat consumption of 1,917 kCal/kWh, 
whereas the Fuzhou Mitsubishi generator placed into 
operation in 1985 has a heat consumption index of 1,888 
kCal/kWh and a measured value of 1.871 kCal/kWh, so 
there was an actual reduction of 2.4 percent. Moreover, the 
measured values were 1,854 kCal/kWh for the Dalian 
Mitsubishi generator and 1,852 kCal/kWh for the Shajue 
Dongzhi generator. If we deduct an improvement of 2 
percent in the efficiency of the super-critical generators 
based on rational calculations, the heat consumption per- 
formance of the listed above is still superior to 
the 1,827 kCal/kwh for the imported super-critical gener- 
ator that just went into operation in 1992 at Shanghai's 
Shidongkou No 2 Plant. 


These data illustrate the intense competition among electric 
power equipment products in foreign countries and the 
efforts to improve the technical and economic performance 
of generators. Japan also started by importing technology 
from the Westinghouse and Combustion Engineering Com- 
panies (now merged with Europe's Asea Brown Boveri: ABB 
Company) and then the pupil surpassed its master. It moved 
up to a new stage in about 5 years. 


It should be noted that the feeling in the past was that boiler 
efficiency could not be improved very much and fluctuated 


around 90 percent. Now the Fuzhou Mitsubishi generator 1 


1 2.000 10 more than 4,000 tons). China 1 capable of 


many differences in the structure and weight 
deserve our deep consideration (Tables 2 and 3). 





Table 2. Comparison of the Stee! Framework Structures of China's Large Power Plant Boilers 






































Item Power Plan and C-enerstor 
Veomeng Son Shibeng Heangta: F urhoe Veomeng So Shayer ( 
1, 2 generators a 
@qrnersior: 
Design and manufactunng unit Shangha: cE Mitsubrsh: Mitsubrsh: Beigieun cE 
Bosler Mill 
Generator capacity, MW woo 00 wo 390 wo Ae 
Bowler steel framework structure Steel reinforced | Steel structure | Steel structure | Steel structure Steel structure | Stee! remnforced 
concrete (half tower concrete 
type) 
Weight of steel structure, tons 2,700 1.800 =~ 1,800 1,390 
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Table 3. Comparison of Data Before and After Improvement of Boiler Framework at a Certain Power Plant in a Foreign 
Country 
lew Ongina: bexuge New benuge 

Generator apacty MW 3X 660 2x 
Bouter eright ions 31.080 22000-23000 
Framrwort erght tons 34.310 20.000 
Cement m? $6,371 25.000 
Forms m* 77.4697 12.000 











nology. everything was changed to a steel structure. and now 
even the 400 tons/hour bowlers we have been producing for 
Quite some time are adopting steel structures. In 1992 at 


columns for the 660MW generators they invested in. to the generator at Nantong Power Plant and by 
dently the main cement columns can be poured at the site, 62 kCal/kWh compared to Shiheng Power Plant. The effi- 
reducing the construction schedule by 2 months compared — ce ncy of the moderate-pressure cylinders in the generator at 


Quoted price data for cach company in 1987 show sub- 
stantial differences in the efficiency of cach cylinder in 
super-critical generators (Table 5). 

There are also significant differences in the structure. 


dimensions. and weight of the steam turbine generators. as 
shown in Figures 6 and 7. 








Table 4. Comparison of Efficiency for Each Cylinder in Fear Large Steam Turbine Generators (Units: percent) 

















Cemereton 
Men Mirsebreh: Jager Albethom | rence GE Shenghe: Sirem | urtine 
Pian: (Imported Vesting 
hows te hmotog) 
High pressure cylinder 871 87.2 a5) 856 
Moderate pressure cylinder o5 oe eee 925 
Low pressure cylinder 75 ase a6 he 

















Note All data in che table are dewgn values 
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Table 5. Comparison of the Efficiency of Each Cylinder in Super ritical Generators (( nits: percent) 




















ABB ¥H 1 Mirsetesth: 
High pressure Os tinder 5 #52 1 8 
Madecrate-pressure cy lender 9%) "5 i %l4 
Low -pressure © bender s5 1 1 9.4 





Note All Gata om the table are Gesagn sabucs 








Table 6. Weight and Length of Super-Critical 60041" Steam Turbine Generators 
























































liem GE ¥H i ABB 
7 
Wem tom 4 
High pressure (tinder 182.7 14s | “ 
Maderate-preveure cy bender $2.7 120 1. a6 
Low pressure os linders 2X 235 2x 2% | 2x 6S 
Total 17S4 845 } “75 
Steam turbine 27.3 278 | 27.3 
Generator “3 $0 | “05 
2 Plant. The latter obviously substantially reduced the thick 
Table 7. Weight of Generators in 300MW Generating ness of the cylinder bodies and decreased the weight and 
Units (Units: tons) volume of the high-pressure internal cylinders by about 
lem Imported WH technotogy —-( himese-made dual © ater one-half 
vmternalls) cooted made! 
Sasser 220-256 16? c. Usually. dual bearings are used between two rotors. bul 
: ABB Company uses a single bearing Both methods have 
ates i 3 i : their ow:: theones and ciperences and their own advan- 





Looking at the weight of the generators. the Chinese-made 
dual-water mternally cooled model 1s certainly supernor. 
Because of restrictions by railway transport conditions. 
Qinling Power Plant adopted an imported steam turbine 
configured with a dual-water internally cooled generator. If 
we go further im describing the characteristics of dual- 
water mmternal cooling im theoretical terms and use strict 
quality assurances to improve their rehability. dual-water 
imternally cooled generators are certain to have broad 
prospects and markets. 


3. China can borrow from different component structures 
and technical methods for China's SAT development 


a The thick steel plate U-shaped pipe high-pressure heaters 
used in imported technology quickly replaced the formerly 
used conled tube high-pressure heaters. The French Alsthom 
linked-tank high-pressure heaters at Yaomeng Power Plant 
do not have especially thick stee! plate and have consistently 
operated normally Structurally. they are more surtable for 
use as peak regulation generators. 


b Most steam turbine high-pressure internal cylinders use the 
traditional two half surface combination, and as pressures 
and capacities have grown the flange surfaces have become 
thicker. The ABB Company design uses cylinder casing-type 
cyhndncal steam cylinders. Generators with this type of 
structure are Mow im operation at Shanghai's Shidongkou No 


tages and drsad\ antages 


d. Substantial torque 1s transmutied through the coupling 
between the steam turbune and gencrator. Traditionally. a 
method involving a tapered casing connected to a preci- 
son processed coupling 1s used. and there are some that 
employ a casing cylinder to transmit the torque 


¢. Pre-warped installation 1s used for the moving blades to 
form the periphery of the blades into an full corcle for 
connection. 


f. The final stage blade water-resistant brushing methods 
include welding with special Sicliite alloy. spray coating 
with a hard alloy. high-frequency quench hardening. and 
other arrangements 


g. A heated pre-tightening method 5 usually used for the 
steam cylinder flange bolts. bul some are now using 
pre-drawn bolt tightening bolt cap tools. which greatly 
reduces the intensity of labor 


h. Water treatment requirements are becoming ever- 
higher. and the process control levels of their devices are 
also becoming ever-mghcr. The volumes of the products of 
different cor.panies can vary by up to a factor of two 


1. Generator vibrations are related to the design of thei 
bases. There are now two design principles One requires a 
higher quality base to reduce the inherent frequency. The 
other uses a spring flexible hase footer to solate vibrations 
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honzontal matching. 2) Consoentiously summarizing cipe- 
nence. In the 3SOMW generators at Baogang. for cxampic. 
the Japanese design heat consumption was 1.9/7 kCal kWh 
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sumption im the stcam turbines at Yaomeng was cquiva- 
lent to 1.917 kCal/kWh (the electric-powered pumps were 
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un the Mutsubrsh: generators at Fuzhou and Dahan was 324 
to 337 gk Wh. so the differentsal was greater m all cases. 


B Steam extraction pressare losses 

Comparing the Shsheng gencrators and Mitsubishi genera- 
tors. the pressure loss m the 0.12 MP2 sicam cxtrachon 
pepeng was as much as 3 percent. whech moreased beat 
comumpuon by 28 kCaliWh duc to pipeline pressure 
losses. 


C. Overall configuration 


The Mitsubishi generators have a compact configuration 
with thew bowler feedwater pumps. condensed water 
pumps. cooling water > -mps. ani so on all placed al a zero 
coordmmate cieva’.on, which reduces the manufacturing 
costs of the stezm turbine plant busidings. Morcover. the 
3SOMW generator sicam turbine plant building s nar- 
rower in width than the imported Westinghouse OOMW 
ecncrator sicam turbine plant buriding 


The power plant busidings and offices designed by China 
are all relatively magnificent. In comparison. in the United 
States there are open-air sicam turbine gencrators m 
certam large crtees. 


\. Prospects for Large-Scale Thermal Power Equipment 


A. OOOMIW grade super-critical generators 


A Chinese-foreign jointly produced 600MW super-critical 
generator was placed im operation at Shanghai's Shi- 
dongkou No 2 Power Plant im June 199). The design coal 
consumption to supply power at the power plant ms 28. 
gkWh. its development can play a major role wm the 
electric power indusiry 

The keys to developing super-critical generators arc 

1. We must undertake ceria screntific research work 
before we can increase the proportion produced domest:- 
cally. reduce manufacturing costs. and cooperate equally 
with foreign companies 

2. There 1s only one micrnational group participating in 
China's market. and the absence of competition makes a 
hard to reduce manufacturing costs 


3. We must adhere to the spirit of relying mail) on 
ourselves and implement Chincse-foreign Cooperation 


B. Helical direct-flow boilers 


The advantages of helical direci-flow borers were recog 
mized by China's SAT workers ¥) years ago Japan and 
Europe had made sagnificant achievements in using helical 
bowlers. but we were restricted by our situation at that tome 
and could only develop UP botlers. The problem is that we 
lacked screntific research development. which led to slow 
improvements in certain shonicomings for many vcars The 
Yuanbaoshan and Y aomeng generators we imporicd in the 
carly 1980's mtially had poor manifestations that caused 
users to hope for a new generation of borers (helical) 


Yaomeng Power Plants No } and 4 generators were 
imporned from Beigeum The first bowler was manufactured 
m the repaw workshop of a sice!l mull mm Belgaum The 
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technology was crude, there were continual breakdowns 
after it began generating power, and it had a poor reputa- 
tion. Later. it was rebuilt in strict accordance with Sulzer 
design requirements and has now been operating for over 
6 years with an annual availability rate of 86 percent and 
coal consumption to generate power of 315 g/kWh. More- 
over, it has excellent peak regulation performance and its 
annual peak regulation power output exceeds 20 GWh, 
which is an advanced level for similar generators in China. 
The advantages of this type of generator are quick startup, 
taking only about 4 hours from ignition of the boiler at a 
fully cold state to full load and only | hour for startup from 
a hot state. 


This direct-flow boiler also has another advantage, which is 
its adoption of a semi-tower structure. The advantages of 
this structure are that it takes up a small area of land and can 
lead to reductions of 20 to 30 meters in the length. Because 
the flue gas does not curve on the heated surfaces and the 
velocity of the ash particles in the flue gas is slower than the 
speed of the flue gas, the problem of serious wear due to 
curving of the flue gas flow that occurs in regular I]-shaped 
boilers does not exist. Pipeline wear is also greatly reduced. 
and it can resolve problems such as thermal expansion and 
sealing between the water-cooled walls and cladding, expan- 
sion centers, and so on when using a []-shaped configura- 
tion. Sull, it also has its disadvantages, which are: 


1. Rather poor earthquake-resistance properties, so it 1s 
not suitable for earthquake-prone regions. 


2. A tall boiler, about 100 meters. 


Because China now has an understanding of self-climbing 
cranes, installation of a tall boiler does not involve too 
many difficulties. 


The daytime/nighttime load ratio in Guangdong Province 
is as much as 2:1 to 3:1, which urgently requires that 
generators have peak regulation properties. Because of the 
poor peak regulation performance of the large thermal 
power generators that China currently supplies, Guang- 
dong Province has been forced to purchase large numbers 
of high-power diesel generators or gas-fired turbines. It can 
be affirmed that as soon as we can supply helical boilers 
domestically, they will be welcomed by electric power 
systems in Guangdong and other regions. 


VI. Some Proposals for Future Power Plant Development 


Power plants are important pillars of our national 
economy in the past, present, and future. There is a huge 
domestic market for electric power equipment that will 
grow by more than 10,000MW annually in the future. The 
total capacity of the world’s power generation equipment 
is estimated to be 1,600,.000MW,. so even if we are 
speaking only of equipment replacement and not new 
growth, the yearly demand will be about 100,000MW. The 
domestic market currently dominates China's equipment 
production. In S&T terms, however, China's software and 
hardware for a substantial portion of our products have 
already attained international levels. Thus, we must cer- 
tainly use the international market as a guide, make it our 
goal to have the world’s most competitive and advanced 
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power plants, fully foster the role of high and new tech- 
nology. and substantially raise S&T levels of China's 
power plant equipment in the midst of competition. This 
will require our equipment and products to enter the 
international market and that China's power generation 
equipment play a huge role in spurring rapid growth in our 
national economy. | offer these special proposals: 


A. Establish a power plant technical information system 


1. Survey typical Chinese-made generators and imported 
generators. do systematic and comprehensive comparative 
analysis. 


Do comprehensive comparative analysis, for example, of 
the generators imported from foreign countries at Dalian, 
Fuzhou, Yaomeng, Nantong. Jiangyou, Shajue B and C, 
and Shanghai Shidongkou No 2 Power Plants and repre- 
sentative Chinese-made large generators. Actually, many 
power plants already have very good summaries that can 
serve as important data. The surveys should involve the 
participation of both operating and manufacturing per- 
sonnel and sirive for cooperation with institutions of 
higher education and scientific research units or foreign 
partners. 


2. Attend international energy resource technology confer- 
ences and exhibitions, translate and edit world energy 
resource Or motive power conference treatises. For 
example, American Power Conference (APC) documents 
have very good reference value. 


3. Conduct inspections of several highly efficient thermal 
power plants in foreign countries, European helical boilers, 
and so on. 


4. Establish an experts’ information and relationship net- 
work. This type of network should be flexible, take full 
advantage of forces in all areas, and rely mainly on the 
three big Shanghai, Harbin, and Sichuan Dongfang power 
generation equipment groups. The key is contributing to 
the development of advanced equipment and providing 
awards to experts who supply valuable information. 


B. Set goals for China's power plant equipment S&T work 


For example, heat consumption for 300MW generators 
should be reduced from 1.888 to 1.872 kCal/kwh down to 
1.872 to !,854 kCal/kWh, and heat consumption in super- 
critical generators should be reduced from 1.927 kCal/ 
kWh to 1.782 kCal/kWh. 


Weight indices for 300MW generator steel frameworks 
should be reduced from 2.700 tons to 1,800 tons or even 
1,200 tons. We should immediately organize survey 
research, design, and production to develop steel reinforced 
concrete boiler supports. 


Proposing higher and more realistic goals can make pro- 
duction organizers be concerned with scientific research 
and focus on integrating plants and scientific research 
units so that scientific research can truly become the 
vanguard in production and the first force of production. 
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C. Power plant equipment should participate in 
international cooperation or competition 


Guangdong has led the way in an economic takeoff during 
reform and opening up and it has been extremely con- 
cerned with energy resources, motive power, and other 
capital construction, and power plants are undergoing 
burgeoning development. They have worked very quickly 
to build thermal power generators with good economic 
results. They are now building large thermal power gener- 
ators, combined cycle and gas-fired generators, diesel 
generators, and pressurized fluidized-bed combustion 
boilers. Products with high technical levels have been very 
welcome in development zones. We should participate in 
this powerful construction, use a variety of arrangements 
to participate in competition or cooperation, and use high 
technology to enter the power plant market. 


Huaneng Company and Shanghai Municipality jointly 
imported super-critical generators and only assumed con- 
tractual responsibility for part of the equipment and 
product design. They assumed responsibility for manufac- 
turing part of the major product components and sets, and 
took the effective and important route of cooperation with 
foreign countries, which shows that reverse contractual 
responsibility and other cooperative arrangemenis can be 
used to enter the domestic and foreign bidding markets. 


es Cuenmans Chaane Sore important 
task T development - 


The industrially developed countries have made equip- 
ment replacement a very important task for manufacturing 
plants. An old power plant can replace its equipment with 
first-rate equipment at about one-fourth the investment. 
China now has nearly 40,000MW of power plant genera- 
tors that are out of date and must be replaced. Some 
famous manufacturing plants in the world are now using 
new technology to replace old equipment, extend the 
lifespans of generators, or increase generator efficiency. 


During the past several years, because of their concern for 
safety and environmental pollution problems, power 
plants have added a great deal of equipment in the areas of 
nitrous oxide reduction and desulfurization, which has led 
to ever-higher manufacturing costs per unit kW. Some 
regions (Shanghai, for example) have fewer and fewer 
places that can be used as power plant sites. In the past, 
equipment costs accounted for about 60 percent of total 
project costs for power plants, but now because of rising 
prices equipment costs only account for about 50 percent, 
so the tasks of using old plant sites and replacing equip- 
ment are obviously more important. 


The Chinese-made Shanghai 300M W generators have four 
steam discharge outlets and they can be converted into 
heat supply generators. The 125MW generators have two 
steam discharge outlets and their output can be increased 
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to 130 to 180MW. By adopting already-imported tech- 
nology, it is entirely possible to raise the efficiency of 
existing generators to imported generator levels with a 
relatively small investment. 


E. Center-extension-radiation-network 


Use the main technology of primary equipment as the 
main aspect, extend toward auxiliary equipment, and 
radiate toward related industries for interpermeation to 
form several mutually reliant centers and scientific 
research and development networks. 


Since reform and opening up, we have been importing sets 
of power plant technology from foreign countries. At the 
same time, scientific research units and institutions of 
higher education have also imported and developed many 
high and new technologies. Looking at the overall situa- 
tion, we have already moved up to a new stage. However, 
how to extend the primary equipment (or important equip- 
ment and products) technology and disciplines to turn 
them into networks, make them truly authoritative tech- 
nically, and meet the shock from foreign technology after 
joining GATT means the situation is also rather serious. 
Respecting intellectual property rights has become a test 
for the entry of China’s S&T into the international market. 
We must continue to digest and absorb advanced tech- 
nology from foreign countries during reform and opening 
up, and carrying out grafting and re-innovation does not 
mean imitation. To integrate competition in the market 
economy with state support for major scientific research 
projects, organize a variety of forces into scientific 
research networks. 


In fact, China has already formed several authoritative 
centers, and the question of how to consciously form them 
and to extend and study several moves to foster them in the 
role of authoritative centers as in the industrially developed 
countries is a topic that should receive attention. 


Center-extend-raciation-network does not mean mechan- 
ically concentrating people together but is instead adopting 
a bid solicitation arrangement to carry out multi-regional 
and multi-industry selective integration and reinforce inte- 
gration of institutions of higher education, research units 
and plants for mutual use of their economic relationships 
to establish technical cooperation, compensated transfers, 
and other types of linkages. 


F. Contractual responsibility and reverse contractual 
responsibility ad 

Along with the need to import sets of equipment from 
foreign countries, adopting international bidding, having 
authoritative companies in China and foreign countries 
assume overall contractual responsibility, allowing plants 
(or other associated units) in China to have reverse con- 
tractual responsibility and divided exchanges or partici- 
pate in cooperative production and treat everyone without 
discrimination is one of the best arrangements to raise 
technical levels in our domestic industry and strengthen 
international cooperation. 
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Mining, Utilization of Fujian’s Coal Resources 
936B0120A Beijing MEITAN KEXUE JISHU [COAL 
SCIENCE AND TECHNOLOGY] in Chinese No 7, Jul 93 
pp 16-17 


[Article by Chen Zhangyuan [7115 7022 8673] of the 
Fujian Province Coal Industry Bureau] 


[Text] The chief coal-bearing strata in Fujian are the young 
rock formations of the Permian system and the Dakeng 
and Wenbing Shan (Jiaokeng) formations of the triassic 
system distributed in sountwestern, central, and northern 
Fujian, covering an area of 2,154 square kilometers. Up till 
1990, 120 coal fields were found in the province. They are 
mainly of singular coal type, complex geological structure, 
with minimal volumes, uneven distribution, and difficult 
to exploit. 


1. The Present Status of Coal Reserves 


Industrial-grade reserves make up 52.79 percent of the 
total confirmed reserves in the 120 mine fields. Their 
special characteristics are: 


(:) Prospecting levels have been low; only one-third have 
been deemed worthy of detailed assessment; 


(2) Only 42 fields or 35 percent of the reserves are above 10 
million tons, and 78 fields or 65 percent of the reserves are 
below 10 million tons, 38 of which are less than 3 million 
tons: 


(3) Anthracite comprises 98.44 percent of confirmed 
reserves, poor and lean coal making up 1.5 percent, and 
lignite .56 percent. 


(4) Longyan and Sanming have 85 percent of all of the 
confirmed reserves in the province (Longyan having 43.42 
percent and Sanming 42.26 percent), and they are prima- 
rily concentrated in the four counties (cities) of Longyan, 
Yongding, Yong’an, and Datian. According to the cumu- 
lative studies of the sedimentary environment of young 
rock formations and laws of coal formation done by 196 
geology units of the Anhui Coal Geological Prospecting 
Corporation and the China University of Geology, there 
are 20 prospective sites covering a total area of 1,424.5 
square kilometers, containing 1.276 billion tons of 
reserves, of which 213 million tons are of reliable value. In 
1989, the mining bureau compiled long-range coal 
resource data estimating 13 locations of young rock for- 
mations covering an area of 962 square kilometers with 
1.336 billion tons of reserves, and four locations of Dakeng 
and Wenbing Shan (Jiaokeng) formations covering an area 
of 107.5 square kilometers with 38 million tons of reserves. 


(5) There are some fields with a fairly high proportion of 
lump coal containing coal of good quality that is low in 
sulphur, low and extra low in phosphate, has low to 
medium ash, high in caloric value with good heating 
stability and strength. 


2. Mining and Utilization of Coal Resources 


Before Liberation, Fujian had only a few small coal pits, 
but after reconstruction the coal industry made great 
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advances, reaching an annual output of 9.25 million tons 
by 1990, which provided more than 70 percent of Fujian’s 
needs. 


The 120 coal fields in Fujian are under five types of 
development and utilization: 

(1) There are 82 fields in production, making up 68.33 
percent of all prospected fields, and their reserves make up 
64.97 percent of all confirmed reserves, 57 of which are 
provincial and county operated, averaging 110,720 tons 
per year per mine, and there are 25 rural coal fields. By 
1990, there were four locations where state-operated mines 
had ceased operating or nearly ceased operating, and six 
locations where mines will soon be abandoned during the 
Eig) th 5-Year Plan owing to complex geological condi- 
tions, inconsistent coal seams, and unreliable reserves, 
which have rendered them unable to meet planned capa- 
bilities. The replacement level is low, and eight locations 
need to be opened up to the limit, and there are quite a few 
rural coal mines that are being prospected and mined 
simultaneously which makes their production volumes 
very unstable. 


(2) Mines are being constructed at seven locations, with a 
total expected capability of 720,000 tons per year, at five 
of which there are provincial mines with an annual capa- 
bility of »10,000 tons, and two that have local and state- 
operated mines with anual production capability of 
210,000 tons. 


(3) There are seven locations where utilization is plausible, 
with expected annual production capabilities of 480,000 to 
600,000 tons, but all are rural mines that are presently 
under shallow exploitation. 


(4) There are 13 fields with total reserves of 200 million 
tons that can be further explored, of which eight have 
sizeable reserves; two of those, though not great in volume 
of reserves, have quite good seams and are well situated 
geographically; and three others have exceptional pros- 
pects for further exploration. 


(5) There are 10 fields that present difficultics: their 
reserves are small, they have rural mines where pros- 
pecting and extraction goes on concurrently, there are 
many seam breaks and tight folds, the seams are thin or 
deposits deep and hydrological conditions are complex. 
and they are not economical. 


3. Several Points for Future Prospecting, Mining, and 
Utilization 


Fujian is poor in coal, but considering the nine provinces 
south of the Chang Jiang, it ranks third, behind only 
Hunan and Jiangxi. It is estimated that there are 20 more 
assured coal-bearing areas with 1.276 billion tons of 
reserves. What is needed is to find a reliable base is better 
geology work and selective prospecting, for which, the 
following actions are suggested: 


(1) Open up new avenues and means for raising money for 
prospecting: |.) Make good use of annual state allotments 
to the province for prospecting, 2.) Make good use of the 
1.5 yuan per-ton levy within the province, and change the 
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uncompensated allowance into compensated utility; 3.) 
Fix a reasonable coal price, build prospecting business 
funds, and employ the “grow coal with coal” policy to raise 
self-development capability; 4.) Encourage investments 

shares in prospecting and distribute profits from 
the coal produced; 5.) allow foreign funds from Taiwan 
merchants into Fujian to operate mines. 


(2) Improve production and prospecting, and increase 
precision in prospecting. Fujian makes good use of geology 
reports, puts effort into development, and has a lot of 
mines, but the mines are small, their period of service- 
ability is short and replacements are always hard to come 
by. Production from mines, and prospecting must be 
improved to assure a normal process of replacement. 


(3) Geological prospecting of new areas must be done well 
to transfer mining districts or to build sound bases for new 
areas. Some specific suggestions are: |.) Explore Changfu 
Shan and look for coal on the high slopes; 2.) Reevaluate 
the 680 square-kilometer coal-bearing area of Longyong 
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coal field, and selectively explore the rich cual sites; 3.) Do 
a good job of investigating the coal sites in the Triassic 
systems, and locate new exploitable coal strata in 
depressed mountain basins; 4.) Do a comprehensive study 
of the upper sub-segment of the tri-segmented young-rock 
formations, such as were reported to contain two or three 
additional exploitable layers in the scientific findings of 
the 121 st unit. 


(4) Improve mining geology, raise the mine recovery rate, 
and lengthen the serviceability of mines: |.) The technical 
approach to raising the rate of coal recovery is to be 
sensible and concentrate production; 2.) Improve business 
management and mine-site demarcation, and observe the 
mining laws to assure operational safety and protect coal 
resources; 3.) The way to improve returns from small 
mines is to improve the reworking of residual and left-over 
coal from old sites. 


Editor, Li Shuo [2621 4311] 


‘ 
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Oil Output Well Ahead of Proposed Targets 
40100005A Beijing CHINA DAILY (Economics and 
Business) in English 13 Oct 93 p 2 


[Article by staff reporter Chang Weimin] 


[Text] Oil production in China so far this year is well 
ahead of State-set goals, virtually ensuring the industry will 
hit its year-end targets. 


Between January and September, the country’s 2! onshore 
oilfields pumped 104.08 million tons of crude oil, about 76 


percent of its annual goal. 


The China National Petroleum Corporation (CNPC), 
which oversees the country’s onshore oilfields, plans to 
produce 137.5 million tons this year—but hopes better 
management will help boost this total to 140 million tons. 


Offshore oil production in the first 9 months this year was 
3.3 million tons, compared with 3.8 million tons in all of 
1992. 


An official from the China National Offshore Oil Corpo- 
ration (CNOOC) said yesterday he expects the output this 
year will exceed 4.5 million tons. 


CNPC officials predict production in the year's last 
quarter will be stable and therefore the yearly plan is likely 
to be surpassed. 


Daqing 


At Daging. China's largest oilfield located in the north- 
eastern province of Heilongjiang, at least 41.8 million tons 
of oil were pumped between January and September, a 
little more than the same period in 1992. That also 
represents an over-fulfillment of the plan. 


Daqing, which has produced more than 50 million tons 
annually for 17 years in succession, is expected to have an 
annual output of 55 million tons before 1996 and 50 
million tons up to 2000. 


Statistics that reached CHINA DAILY yesterday from 
CNPC show oil production in the Xinjiang Uygur Auton- 
omous Region, which is expected to be China's largest oil 
production base. increased substantially. 


In Turpan-Hami Basin, a total of 810,000 tons were 
produced, more than twice that in the same period in 1992. 


An official from the oilfield said that if railways do not 
delay oil transportation, output in the whole year will 
reach | million tons, compared with 500,000 tons in 1992 
and 250,000 tons in 1991. 


Tarim 


In Tarim, another basin in the region, production had 
reached 1.13 million tons by September, 77 per cent more 
than in the same period in 1992. 


Qiu Zhongjian, CNPC’s vice-president, said 1.65 million 
tons will be produced in total in Tarim this year. 


More oilfields will be developed in the basin, pushing 
annual production to 5 million tons within three years. 
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Billions of US dollars worth of investment have been used 
in the basin, but more is expected in the near future to beef 
up exploration and development there. 


The central government holds great expectations for Xin- 
jiang as stable production in old oilfields in the country's 
other oil-producing areas, including Daqing. is becoming 
more difficult. 

Xinjiang is believed to have enough reserves to support the 
country’s economy in the next millennium. 


New Rules on Petroleum Exploitation 
401000064 Beijing CHINA DAILY in English 18 Oct 93 p 1 


[Text] China yesterday publicized regulations on Sino- 
foreign co-operation in the exploitation of the country’s 
land-based petroleum. 


The regulations authorize the China Oil and Gas Corpo- 
ration to be responsible for formalities in conducting 
negotiations, signing and carrying out contracts. 


China will not requisition investments and profits of 
foreign companies which jointly open up the country’s 
petroleum resources with China. 


However, China will requisition all or part of the petro- 
leum—providing compensation to the foreign companies. 


According to the regulations, foreign investors may trans- 
port their share of petroleum abroad and remit home their 
recouped investments, profits and other incomes. 


Foreign investors may also set up branches or agencies in 
China. 

Laws and regulations concerning environment protection 
and safety and international practices should be observed 
when contracts are being carried out. 


In another development, the Wei-1 1-4 Offshore Oilfield, 
the second such project developed and managed solely by 
China, went into operation in the Beibu Gulf off the coast 
of Guangdong on Saturday. 


This followed the opening of the Suizhong-36-1 Offshore 
Oilfield—also built by China—in the Bohai Bay near 
North China's Tianjin city earlier this year. 


The Wei-1 1-4 is located 200 kilometres to the southwest of 
Zhanjiang port of Guangdong Province. 


The size of the oil field is 17.7 square kilometres, with an 
estimated reserve of more than 24 million tons. It is good 
for 10 years of exploitation with an annual yield ranging 
600,000 to one million tons. 


About $170 million so far has been invested in developing 
the oil field and now 10 oil wells have gone into operation, 
with a daily output of 2,200 cubic metres. 


The initial life span of the oil field is set at 10 years. The 
annual output can reach a maximum of one million tons of 
crude oil in peak years, according to a PEOPLE'S DAILY 


report 








4 OIL, GAS 


The oil field was discovered in January 1979 by the 
Southwest China Offshore Oil Corporation (SCOOC), a 
subsidiary of the China National Offshore Corporation. 


Two foreign firms spent nearly $1 million explouiing the oil 
field from 1982 to 1987, but they finally withdrew from 
the project and the oil field was taken over solely by 


About 5 days ago, Lufeng (1 3-1), the third offshore oil field 
developed in the eastern part of the south China seas, was 
put into operation. (Xinhua-~-CD) 


With Foreign Companies on East 
China Sea Oil “ 


946B0004B Beijing RENMIN RIBAO in Chinese 
14 Sep 93 p 1 


[Article by reporter Fei Weiwei] 


[Excerpt] Great success has been achieved in the fourth 
round of open invitations to international bidding in 
offshore oil exploration in the coastal waters of the East 
China Sea. Seventeen companies from seven different 
countries are expected to sign | 3 contracts and agreements 
with China National Offshore Oil Company (CNOOC). 
These contracts and agreements cover an area which is 
about 55 percent of the total area open to international 
bidding. The total nsk investment of foreign companies in 
oil exploration is preliminarily estimated to be over 
U.S.$240 million. 

Open invitation to international bidding for East China 
Sea oil development began in June of last year when 
countries like Vietnam, Thailand, India, Russia, and Aus- 
tralia are also inviting foreign companies to tender bids for 
oil development projects. The open invitation, which lasts 
for | year, indicates that China's open invitation is the 
most successful. International oil companies from seven 
countries including the United States, Japan, the United 
Kingdom, Italy, and Holland tendered bids for the 
projects. The spokesman for CNOOC said that all foreign 
companies which tendered in their bids will obtain the 
right to cooperate with the Chinese government in the 
projects. 


Since 1980, CNOOC has signed 75 contracts and agree- 
ments with 50 foreign oil companies from 13 countries 
relating to oil exploration and t. Foreign com- 
panies put in a total of U.S.$2.54 billion in risky invest- 
ment of oil exploration and U.S.$820 million in develop- 
ment investment. Six oil fields have been developed jointly 
with foreign companies with a total annual production of 
over 3 million tons. Now over 10 oil and natural gas fields 
are starting operation. Such an extensive and complicated 
cooperation between China and the foreign companies and 
yet there is not even one contract dispute. Nor is there any 
open international arbitration. Foreign oil companies have 
been impressed with China's investment environment and 
CNOOC has established a good international reputation. 
[passage omitted] 
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Tarim Basin Output To Hit 5 Million Tons in 96 
40100008A Beijing CHINA DAILY (Economics and 
Business) in English 20 Sep 93 p 2 

[Article by staff reporter Chang Weimin] 

[Text] Korla, Xinjiang—Further exploration and develop- 
ment of the Tarim desert basin, China's largest oil deposit. 


have ensured that oi! production there in 1996 will be six 
times greater than it was in 1992. 


Qiu Zhongjian, President of the Koria-based Tarim Petro- 
leum Exploration and Development Headquarters. said oi! 
production will be increased to 5 million tons in 1996 from 
last year’s 889,000. 


Output will be 1.65 million tons by this year and 2.4 
million in 1994. 


The number of reserves has continuously increased since 
1989 when professionais and workers from all over the 
country started exploration. 


Oil Resources 


Figures on the basin’s oi! resources and confirmed reserves 
are kept confidential, but Qiu said that high-yield oil flows 
have been discovered and knowledge about the basin’s 
geology has increased. 


The recent progress has beefed up China's determination 
to finance oil development in the 560,000- 
square-kilometre basin, two-thirds of which are covered by 
the Taklimakan Desert. 


This year, 2.8 billion yuan ($491 million) will be invested. 


Expensive equipment including all-terrain vehicles pro- 
duced by Mercedes-Benz, Kenworth and Osakosa are 
being used, with more purchases from the US and Ger- 
many on the way. 


The central government hopes the basin will be rich in oil 
reserves, as oil production in East and North China has 
declined due to decades of exploitation. 


Currently, six oilfields have been discovered in the basin. 
Three are in operation and one will be operating in 
December. 


The Tazhong-4 Oilfield, the largest of the six. will be 
further developed starting in July 1994, and will be in full 
production before 1996. 


To date, at least 2.66 million tons of oi! have been 
produced in the basin. 


Further research will focus on the basin’s southwestern 
area in the next few years. Larger deposits than those in the 
basin’s northern and central areas are expected to be 
discovered. 


The southeastern section of the basin, covering 73.000 
square kilometres, is set aside “»” foreign oi! firms. 


Liang Digang. the headquarter’s chief geologist. said 18 oi! 
deposits have been found and 127 testing wells drilled so 
far. 


Oil and gas flows have been discovered in 58 wells. 
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Liang said the underground structure of the basin, which 
was formed 400 to 600 million years ago, was altered by 
several geological movements, making work difficult. 
Four years of effort have yielded a modern oii production 
base. Facilities of the base include: 


—A computer-controlied station capable of gathering and 
processing 1.5 million tons of crude oil a year. 

—A 250-kilometre pipeline to carry oil from the station to 
Korla, where the oil will then be transported by train to 
Lanzhou, Gansu Province, 


—A 120-kilometre highway extending into the Takli- 
makan Desert, currently under construction. 


The highway will aid oil exploration and development in 
south Tarim and the economy in areas arcund the basin. 


The Tarim Petroleum Exploration and Development 
Headquarters accommodates 90 operation teams which 
drill and inspect oil wells, conduct geological research and 
Modern apartments, hospitals, offices and entertainment 
facilities have also been built in the town. 


Major Western Basins Could Produce 10 Million 
Tons of Crude This Year 


946B0004A Beijing RENMIN RIBAO in Chinese 
25 Aug 93 p I 


[Text] Beijing, 24 Aug—Due to the vigorous implementa- 
sion of the enutabe udliey of “Subticien Ge Hunt and 
Developing the West,” China's land-based oil production 
has seen sustained and stable development in recent years. 
Moreover, the trend is pointing toward accelerated devel- 
opment. This was disclosed to the domestic and interna- 
tional press community by Wang Tao, general manager of 
the China Oil and Natural Gas Company, during a press 
conference organized by the Press and Information Office 
of the State Council. 


Exploration and production in the less-than- 
fully-developed western region has been encouraging. 
Crude oil production for this year is estimated to be 10 
million tons. This is particularly so in the Tarim, Junggar, 
and Turpan-Hami basins which are expected to witness a 
peak period of growth in oil reserves. For the Tarim Basin, 
six oil and natural gas fields have been explored and 
preliminarily explored. Moreover, a series of oil- and 
natural ing geological structures have been discov- 
ered and verified. So far, four oil fields such as the Lunnan 
field have been put into production. Crude oil production 
this year will be 1.65 million tons. In the Turpan-Hami 
Basin, |! oi! and natural gas fields have been discovered 
and three other oil fields such as the Shanshan field are 
being developed. The planned production this year is | 
million tons of oil. In the Junggar Basin, the capability to 
produce | million tons of crude oil is being formed. 


Wang Tao added that production from the oil fields in the 
western part of the country will have a bigger increase 
when the Lanxinfu Line is completed. He disclosed that 
the relevant government departments are now making 
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plans for the construction of oil pipelines to transport 
Xinjiang crude to the eastern part of the country. This ts a 
big engineering project and will need an investment of 10 
billion yuan. 


When asked about the opening of the land-based fields to 
foreigners, Wang Tao said that as of January this year, the 
areas/regions approved for and open to foreign coopera- 
tion in oil development have been expanded from the 11 
provinces in the southern part of the country to include 10 
provinces and regions in the northern part of the country. 
Moreover, 14 sites from 10 old oil fields, including 
Daqing, have been selected to be opened to foreigners for 


opment of the Tarim Basin is proceeding smoothly. 
eight foreign companies from 17 different countries have 


indicated their intention to participate. Evaluation of the 
bids are now under way and negotiation will soon begin. 


Wang Tao added that the country's oil exports exceed 
imports. In 1992, China exported 20.71 million tons and 
imported 12.31 million tons of oil. For 1993, the export is 
planned to be 19 million tons and the import 15 million 
tons. He added that in coming years China will continue to 
export and import oil and the oil industry will continue to 
be open to foreigners. 

Wang Tao disclosed that for the first half of this year, oil 
production was 68.98 million tons and natural gas produc- 
tion was 6.73 billion cubic meters. Total crude oil produc- 
tion for the whole year is expected to be 140 million tons. 
which means that the production goal set for 1995 in the 
Eighth 5-Year Plan is reached 2 years ahead of schedule. 


Drillers Find Huge New Field in Xinjiang 


40100006C Beijing CHINA DAILY (Business Weekly) 
in English 18 Oct 93 p 8 


[Article by Chang Weimin] 

[Text] China has discovered an oilfield with verified 
reserves of more than 100 million tons of oil in the Junggar 
basin in West China's Xinjiang Uygur Autonomous 
Region. 


The news, which reached the Beijing-based China National 
Petroleum Corporation (CNPC) early this month, has 
boosted the oil industry's confidence in the basin. 

It is further proof that Xinjiang, where tens of billions of 
tons of crude oil are thought to lie untapped under the 
desert, will eventually be China's largest production base. 
an official from CNPC said. 

Chinese oil experts believe Xinjiang has petroleum 
resources iO support the country’s economic development 
in the next few centuries. 

A report from Junggar says that based on confirmed 
reserves, an oilfield capable of producing 3 to 4 million 
tons of oi! annually is feasible now. 

Two large oil-bearing structures have been located: Shixi 
located in the basin's central part and Mahu in its north- 
western strip. 
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Flows measured at 80 to 100 cubic metres of oil and 
15,000 to 20,000 cubic metres of natural gas per day were 
obtained in two oil wells in Shixi. 

Commercially viable flows of oil and gas have also been 
obtained in another four oil wells and 30- to 50-metre-deep 
oil-bearing structures have been discovered underground. 
In Mahu, high-yielding oil and gas flows have been found 
in five test wells. Further drilling is taking place at some of 
Achievements made this year in exploration in Xinjiang’s 
two other major oil-bearing basins—Tarim and Turpan- 
Hami—are also said to be encouraging. 

In the central part of Tarim, achievements include: 


Completion of a high-yield oil-well, code-named Tazhong 
10. Some 230 cubic metres of crude oil are now produced 
there daily; 

Completion of another oil-well, Tazhong 6. Flows of 
100,000 cubic metres of natural gas and 17 cubic metres of 
condensate have been taken from the well daily. 


The two wells are thought to lie on top of a 160- 
square-kilometre oil structure. A testing well is to be 
drilled to confirm this. 
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Exploration teams have discovered more oil in four of the 
five oil-bearing structures in Tarim’s northern section. 


Total verified reserves there are likely to surpass 100 
billion cubic metres of gas. 

In the other structure, the drilling of test wells rs still under 
way, but in some of the wells. flows of oil and gas have 
already been seen. 

However, exploration in Tarim ts not advarced enough to 
uncover big finds, admitted a senior expert from ihe Tarim 
Petroleum Exploration and Development Headquarters. 
which represents CNPC in the basin. 

Business Weekly has learned that CNPC will beef up 
exploration of its previously-discovered structures. 

In the meantime, exploration is to be extended to other 
parts of the basin, including its southwest section. 


Surveys show that geological structures in southwest 
Tarim have structures that usually contain huge sums of 
oil and gas. 

Production in the three basins this year is likely to reach 10 
million tons, compared with 8.2 million tons in 1992. 

In Tarim alone, a production capacity of 5 million tons of 
oil annually is expected by 1996. 
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Phase Two of Qinshan Enters Construction 
Preparation Stage 

936B0124B Hangzhou ZHEJIANG RIBAO in Chinese 
8 Aug 93 p 1 


[Article by reporter Sun Jirren [1327 0512 0086]] 


[Text] More than 20 meters have been sheared off the top 
of Yangliu Shan in Haiyan County which faces the first- 
Stage construction of the Qinshan nuclear power plant. 
Phase two of Qinshan is under full-scale preparation. 


Phase two will also be a pressurized water reactor power 
plant housing two 600MW units. Several billion yuan have 
been invested in this project which covers an area of more 
than 2.300 mu of ‘ana. The project was approved by 
central authorities on 29 October 1987 and was entered 
into the Eighth 5-Year Plan. The feasibility study was done 
in July of last year, ana pasved initial design checks in 
November. When construction is finished, it will be the 
first nuclear power plant primarily for commercial use 
designed and built in China. 


Water, power, roads, and telecommunications for the work 
site are in place. Nearly 860 meters of the two ends of the 
main tunnel passing through Qinshan and hooking up with 
the phase-one plant site have been excavated, completing 
95 percent of the task, and by year’s end phase one and 
phase two will be “lashed up.” There are over 500 engi- 
neers and 90 pieces of equipment engaged in the project. 
All of the blueprints are in order, all lations with 
nuclear plant facilities manufacturers are firmed up, and 
contracts will soon be signed. 


Qinshan phase two is managed by a joint corporation 
formed by Zhejiang, Jiangsu, Anhui, Shanghai, the China 
National Nuciear Industry Corporation, and the Huaneng 
Group Enterprise, fully combining national, provincial, 
municipal, and enterprise management for electric power. 
Zhejiang has the largest share of investments from the 
three provinces and Shanghai. All participants are actively 
engaged in raising money, and are struggling to get the 
funds in place to speed all phases of the preparation effort. 
The Zhejiang cities and counties involved are pitching in 
with the early-stage work for phase two. The Provincial 
Committee and Provincial Government are keeping in 
close touch with the progress of the project, and Haixian 
> ounty 1s Cooperating in the land acquisition and clearing 
ort. 
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Experimental 200MW Nuclear Heating Plant 
Slated for Dagqing 

40100005B Beijing CHIAA DAILY (Business Weekly) 
in English 11 Oct 93 p 1 


[Article by Liu Weiling: “Nuke Heat for China's Urban 
Areas” ] 


[Text] Nuclear power stations are not the only way China 
IS pulling its advanced nuclear technology to civilian use. 
Now the country 1s looking at a small heat-source reactor 
to provide heat to urban areas. 


In an experimental move, a 200-megawatt reactor will be 
built in Daging Oilfield in North China's Heilongjiang 
Province before 2000, according to Wang Yongqing. divi- 
sion head of the Institute of Nuclear Energy Technology at 
Qinghua University. 

Compared with nuclear power plants, these reactors are 
smaller, do not need extra security equipment and make 
use of the heat usually wasted or cooled at nuclear power 
stations. 

If the experiment proves to be a success, such reactors are 
expected to be built in many citees across the country. 
Wang said. 

Wang said a lot of cities, especially in South China where 
central heating is rarely used. have applied to build the 
heating reactors. 

Qinghua University is home to China's only urban heat- 
source reactor, an experimental model rated at 5 mega- 
watts. The reactor has been operating for more than four 
years. 


The 200-megawatt reactor will generate heat to warm 
about 4 million square metres of buildings. The life-span of 
the reactor is designed at 40 years. 
Meanwhile, the reactor can be used to cool rooms in 
summer and desalinate sea water. 


Wang said some foreign countnes have asked China's help 
in desalinating sea water using nuclear technology. 

Wang said building heat reactors is a practical way to keep 
homes and warm during the winter. It can 
replace coal and fossil fuels and case the country’s power 
shortage and reduce air pollution. 

It is estimated that China burns about 100 million tons of 
coal every year to heat its cities. 


Wang said the design of the reactor has used internation- 
ally-advanced technologies, adding the reactor equipment 
can be produced in China. 
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